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RULE  S. 

1.  The  name  shall  be,  "  Royal  Academy  of  Medicine  in  Ireland."  (1887.) 

Coiistitution. 

2.  The  Academy  shall  consist  of  Fellows,  Honorary  Fellows,  Members,  and 
Student  Associates. 

Management. 

3.  The  affairs  shall  be  managed  by  a  Council,  consisting  of  the  President, 
Ex-Presidents  (1893),  Ex-General  Secretaries  (1905),  the  six  Presidents  of 
Sections,  the  General  Secretary  and  Treasurer,  the  Secretary  for  Foreign 
Correspondence,  six  Secretaries  of  Sections,  and  ten  Councillors,  being  two 
representatives  from  the  Medical,  Surgical,  Obstetrical,  and  Pathological 
Sectional  Councils  respectively,  and  one  from  each  of  the  Sectional  Councils 
of  State  Medicine  and  of  Anatomy  and  Physiology  (1915). 

Afeeliuf/s. 

4.  The  Meetings  shall  be  General  and  Ordinary. 

Publication  of  "  Transactions." 

5.  The  "Transactions"  shall  be  published  by  the  Council,  subject  to  the  pro- 
visions hereinafter  contained. 

Original  Fellows  and  Members. 
tj.  All  the  Members  of  the  present  Societies  (Medical,  Surgical,  Obstetrical, 
and  Pathological)  shall  be  Original  Fellows  or  ^Members,  without  entrance  fee. 
on  payment  of  the  annual  subscriiition  on  or  before  31st  December,  1882." 

Fellows. 

7.  Fellows  of  the  Royal  College  of  Physicians  of  Ireland,  and  of  the 
Royal  College  of  Surgeons  in  Ireland,  shall  be  admitted,  without  ballot,  on 
payment  of  the  entrance  fee  and  the  subscription  for  the  current  year.  All 
others,  being  Registered  Medical  Practitioners  not  directly  or  indirectly  engaged 
in  the  sale  of  drugs,  shall  be  projjosed  by  two  Fellows,  and  elected  by  ballot  by 
the  Council. 

8.  Candidates  shall  be  proposed  at  one  Meeting  of  the  Council,  and  balloted 
for  at  the  next — one  black  bean  in  four  to  reject. 

8a.  That  all  Rules  referring  to  the  admission  of  Fellows,  Members,  and 
Student  Associates  shall  be  interpreted  as  refeiring  to  Ladies  as  well  a.* 
Gentlemen. 

Privileges  of  Fellows. 

9.  Fellows  only  shall  be  eligible  for  office  in  the  Academy.  They  shall  have 
the  privilege  of  attending  all  Meetings  of  the  Academy,  of  making  Communi- 
cations, and  of  voting  and  speaking  at  such  meetings.  Tliey  shall  also  receive 
a  copy  of  the  "Transactions." 

10.  These  privileges  shall  not  be  exercised  by  any  Fellow  in  arrear  with  his 
subscription. 

"  Those  who  have  paid  a  Life  Subscript  ion  to  any  of  tlio  above  Societies  will  be  ailmitted  to 
tlic  privilege  of  Fellows  on  payment  of  Member's  subscription 
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Honorary  Fellows. 

11.  Honorary  FellowR,  limited  in  nnniber  to  25,  may  be  nominated  by  tl 
Council,  and  elected,  on  motion  at  a  General  Meeting  of  the  Academy  by 
majority  of  at  least  two-thirds  of  those  present  and  voting. 

Members. 

12.  Any  Registered  Medical  Practitioner  may  be  elected  as  a  Afember,  the] 
election  to  be  conducted  in  the  same  manner  as  that  of  Fellows. 

Privileges  of  Members. 

13.  Members  shall  have  the  privilege  of  attending  the  Ordinary  Meetings  of 
the  Academy,  of  making  Communications,  and  of  tiiking  part  in  debate.  They 
can  purchase  the  "  Transactions  "  at  cost  price. 

Associate.^. 

14.  Any  Registered  Medical  Practitioner,  temporarily  resident  in  Dublin, 
may  be  elected  an  Associate  for  the  period  of  one  Session.  The  subscription 
must  be  paid  before  election,  and  the  General  Council  may  elect  without 
notice  of  motion-  Such  Associates  may  attend  and  speak  at  the  ordinary 
meetings  of  the  Academy. 

Studeut  Associates. 

15.  Registered  Medical  Students  may  be  elected  Student  Associates  for  the 
period  of  one  year.  The  Subscription  must  be  paid  before  election,  and  the 
Council  may  elect  without  notice  of  motion. 

Student  Associates  shall  have  the  privilege  of  attending  the  Ordinary 
Meetings  of  the  Academy. 

Annual  Subscription. 

16.  Fellows  shall  pay  £2  2s.,  and  Members  £1  Is.  Associates  and  Student 
As.soci.ates  shall  pay  5s.  The  Subscription  shall  become  due  on  the  Ist  of  Octoljer 
in  each  year,  and  if  the  Subscription  be  not  paid  on  or  before  the  fir.'<t  Meeting  in 
February,  the  defaulter  shall  cease  to  belong  to  the  Academy,  unless  the  del.ay 
shall  be  accounted  for  to  the  satisfaction  of  the  Council.  No  Fellow  shall  voti 
at  the  Annual  General  Meeting  who  has  not  paid  his  subscription  for  the  ye.ii 
Registered  Medical  Practitioners  not  residing  within  15  miles  of  Dublin  an 
eligible  as  Fellows  of  the  Academy  on  payment  of  the  entrance  fee,  and  an 
annual  Subscription  of  £1  Is.  Medical  OHicers  on  the  active  list  of  the  Royal 
Navy  and  Army  are  eligible  for  election  as  "Temporary  Fellows  "  of  the 
Academy  on  payment  of  an  annual  Subscription  of  One  Guinea.  Such  Tcm- 
porar}'  Fellows  shall  enjoy  all  the  privileges  of  Fellows,  except  that  of  votiuL' 
at  General  Meetings.  No  Fellow  who  has  not  paid  his  Subscription  shall 
vote  for  any  Candidate  for  Office  at  the  Annual  General  Meeting,  nor  can  the 
name  of  any  Fellow  be  received  by  the  General  Secretary  for  insertion  nn 
the  ballot  pajxT  as  a  Candidate  for  Ottice  unless  his  Subscription  shall  have 
been  i)aid  for  the  current  year. 

Entrance  Fee. 

17.  After  admission  of  Original  Fellows,  all  Fellows  shall  pay  an  entrance 
fee  of  £1    Is. 

Council. 

18.  The  Council  shall  meet  on  the  last  Friday  in  the  month  thmughout  tip 
Session,  or  oftencr  should  they  see  occasion — five  to  form  a  quorum. 
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19.  Notice  of  all  Extraordinary  Meetings  shall  be  transmitted  by  the  Secre- 
tary to  every  Member  of  the  Council.  The  President  or  any  five  Members  of 
Council  may  call  an  Extraordinary  Meeting  of  the  Council.  The  Council  shall 
determine  questions  by  vote,  or  by  division  if  so  demanded,  the  President  having 
a  casting  vote  only.  Any  regulation  of  the  Council  shall  have  the  force  of  a  law, 
until  submitted  to  the  next  General  Meeting.  The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  the  list  of  Officers  of  the 
Academy,  except  that  of  President,  before  the  Annual  General  ISIeeting.  If  a 
vacancy  in  the  office  of  President  should  occur,  the  General  Council  shall 
summon  a  Special  General  Meeting  of  the  Academy  to  fill  such  vacancy.    (1888.) 

Sectional  Councils. 

'10.  There  shall  be  six  Sectional  Councils  elected  by  the  Annual  General 
Meeting  in  October,  termed  respectively — the  Medical,  the  Surgical,  the  Obste- 
trical, the  Pathological,  the  State  Medicine,  and  the  Anatomical  and 
Physiological  Councils. 

21.  No  Fellow  shall  be  eligible  as  a  candidate  fur  election  on  more  than 
two  Sectional  Councils,  but  no  FeUow  shall  be  eligible  as  a  candidate  for  elec- 
tion on  both  the  ]Medical  and  Surgical  Sectional  Councils.     (1888.) 

'22.  Each  Sectional  Council  shall  consist  of  the  President  of  the  Section  and 
ten  Members,  one  of  whom  shall  act  as  Secretary  to  the  Section  ;  except  the 
State  Medicine  and  Anatomical  and  Physiological  Councils,  which  shall  euch 
consist  of  a  President  and  six  Members.     (1888.) 

Meetings  of  Sectional  Councils. 

23.  Each  Sectional  Council  shall  meet  on  a  fixed  day  at  least  one  week 
before  the  Ordinary  Meeting  of  their  Section,  three  to  form  a  quorum. 

Powers. 

24.  Each  Sectional  Council  shall  have  the  power  of  making  any  such  arrange- 
ments as  it  thinks  necessary  to  carry  on  the  work  of  the  Ordinary  Meetings 
which  are  under  its  charge,  provided  that  such  arrangements  do  not  interfere 
with  the  general  laws  of  the  Academy  ;  and  any  Ivules  laid  down  by  such 
Council  shall  have  the  force  of  laws  at  the  Ordinary  Meetings  under  its  charge 
until  siibmitted  to  the  General  Council. 

'li>.  Each  Sectional  Council  shall  have  the  power  of  filling  up  any  vacancies 
that  may  occur  among  its  Members  until  the  Annual  General  Meeting. 

Committee  of  Reference. 

26.  Tlie  Council  sluiU  appoint  a  Committee  of  lleference  to  report  upon 
morbid  growths  and  other  specimens  exhibited  before  the  Academy  ;  of  this 
Committee  tlie  Exhibitor  shall,  for  the  occasion,  be  a  Member. 

Officers. 

27.  A  President,  to  be  elected  by  the  Annual  General  Meeting  in  October 
aud  to  hold  office  for  three  years. 

28.  The  Presidents  of  all  Sections  shall  be  elected  by  the  Fellows  at  tlie 
Annual  General  Meeting,  and  shall  hold  office  for  two  yenrs. 
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29.  One  General  Secretary  and  Treasurer  to  be  elected  at  the  Annual 
General  Meeting. 

30.  It  is  expedient  that  a  fixed  salary  (of  one  hundred  guineas)  shall  1  » 
paid  yearly  to  the  General  Secretary  in  consideration  of  the  fact  that  tl  < 
editing  of  the  "  Transactions"  is  part  of  his  duties. 

31.  One  Honorary  Secretary  for  Foreign  Correspondence  to  be  elected  at  tl, 
Annual  General  Meeting.     (1888.) 

32.  The  Councillors  for  each  Section  to  be  elected  at  the  Annual  General 
Meeting.  Each  Sectional  Council  shall  elect  two  Members  to  act  on  tlu 
General  Council,  except  in  the  case  of  the  Sections  of  State  Medicine  and 
Anatomy  and  Physiology,  vv'hich  shall  elect  one  each.     (1888  and  1915.) 

33.  Two  Members  in  each  Sectional  Council  shall  retire  annually,  and  !■■ 
ineligible  for  re-election  for  one  year,  except  in  the  Council  of  the  Sectinii 
of  State  Medicine,  and  in  the  Council  of  the  Section  of  Anatomy  and 
Physiology,  in  each  of  which  only  one  shall  retire.      (1896  and  1912.) 

34.  Six  Secretaries,  one  for  each  Section,  to  be  appointed  by  the  Sectional 
Councils. 

35.  At  all  elections  after  the  year  1882,  any  Fellow  desirous  of  nominatiii_ 
a  candidate  for  election  shall,  at  least  ten  days  before  the  Annual  General 
Meeting,  forward  an  application  to  the  General  Secretary  to  enter  the  nan  • 
of  such  Fellow  on  the  list  of  candidates  for  office,  provided  that  the  Fell'' 
so  nominated  shall  have  consented  to  act,  and  shall  have  paid  his  subscriptimi 
at  the  time  of  nomination.  Should  there  be  an  insufficiency  of  regularly 
nominated  candidates,  the  vacancies  so  created  shall  be  filled  upby  the  Pectional 
Councils  at  their  first  meeting  after  election.     (1891  and  1904.) 

36.  That  all  elections  shall  be  by  ballot,  but  Fellows  residing  more  than 
15  miles  from  Dublin,  and  those  incapacitated  by  illness  (to  be  certified),  may 
record  their  votes  by  ballot  papers,  sent  to  the  presiding  officer  in  sealed 
envelopes  provided  for  that  purpose.  A  Fellow  cannot  avail  himself  of  this 
privilege  unless  liis  subscription  for  the  current  session  has  been  paid.  (1S96 
and  1904.) 

37.  That  in  all  elections  to  the  Sectional  Councils  there  shall  be  affixed  t 
tlie  name  of  each  candidate  the  number  of  meetings  that  he  hns  attended  ■ 
that  partiodar  Section  of  the  Council  for  which  lie  is  now  a  candidate.     (189^  i 

I)  III  lot  of  Olliccrs. 

38.  The  l'ic.iulciU   shall  prcsiile  at  the  Annual  and  Special  General  Mettingi 
and  at  General  Council  Meetings.     In  the  absence  of  the  President,  the  Chair*  ' 
man  shall  be  ajipointed  l)y  the  meeting.     (1888.) 

39.  7'hc  Presideiitu  of  Sections  shall  prcsiile  at  the  Ordinary  Meetingn  of  t ' 
Acadeni}'.  and  shall  also  preside  at  tlie  Sectional  Council  Meetings.     In  tl.i 
.absence  of  the  President,  the  Chairman  shall  beapjxiinted  by  the  meeting.   (18HS.\ 

40.  The  GetiemI  Scnrturii  shall  attend  all  General  Meetings  of  the  Acaden- 
and  General  Coumil.     He  shall  take  ndnutes  of  such  meetings,  to  be  read 
the  following  meeting. 

41.  He  shall  receive  and  have  charge  of  all  papers  intended  for  publication 
in  the  "  Transactions  "  of  the  Academy,  after  they  have  been  handed  over  to 
him  by  the  Secretaries  of  the  several  Sections. 
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42.  He  shall,  on  receiving  notice  from  the  Secretary  of  a  Section,  send  out 
to  all  the  Members  notices  of  the  title  or  titles  of  the  paper  or  papers  for  the 
next  Ordinary  Meeting,  with  the  name  or  names  of  the  authors,  and,  so  far  as 
possible,  of  the  subjects  for  ExhiViition,  with  the  names  of  the  Exhibitors. 

43.  He  shall  arrange  for  the  Exhibition  of  specimens  and  the  reading  of 
papers,  which  are  to  be  forwarded  to  the  Academy  by  those  who  are  absent, 
or  are  not  members. 

44.  The  General  Secretary  and  Treasurer  shall  receive  all  moneys,  and  lodge 
the  same  in  bank  to  the  account  of  the  Academy,  and  all  checjues  shall  be 
signed  by  the  Treasurer  and  oue  other  Councillor. 

45.  The  Accounts  shall  be  audited  by  two  Fellows,  not  Members  of  Council,  to 
be  appointed  by  the  President  at  some  meeting  previous  to  the  Annual  Meeting. 

Duties  of  Secretaries  of  Sections. 

46.  To  attend  the  Meetings  of  the  Council  of  the  Section  and  the  Ordinary 
Meetings  of  the  Academy,  under  the  management  of  said  Council,  and  to  take 
minutes  at  such  meetings,  to  be  read  at  the  next  following  meeting  of  that  Section. 

47.  To  keep  such  papers  as  the  Sectional  Councils  recommend  for  publi- 
cation, for  the  purpose  of  handing  them  over  to  the  General  Secretary. 

48.  To  inform  the  Secretary  of  the  Committee  of  Reference  of  any  specimens 
referred  to  that  Committee,  and  to  transfer  the  specimens  to  that  Secretary. 

49.  To  give  notice  to  the  General  Secretary,  one  week  pre%aously  to  the  meet- 
ing, of  the  titles  of  papers  for  the  evening,  the  names  of  the  authors,  and,  so  far 
as  possible,  the  objects  for  Exhibition,  with  the  names  of  Exhibitors,  so  that 
the  General  Secretary  may  inform  the  Members. 

Meetings. 

50.  The  Annual  General  Meeting  to  take  place  on  the  second  Friday  in 
October,  for  the  election  of  Officers  and  Members  of  Council,  and  for  the 
general  business  of  the  Academy. 

51.  Due  notice  of  the  meeting  shall  be  given  by  the  Secretary  to  all  Members 
at  least  three  weeks  previously.     (1891.) 

52.  No  motion  involving  a  change  of  these  Kules  shall  lie  brought  before  this 
meeting  except  one  week's  notice  thereof  shall  have  been  given  by  the  Secretary 
to  each  Member. 

53.  The  President  may — and  shall  forthwith,  on  receiving  a  reijuisition  signed 
by  seven  Fellows,  at  any  time — on  giving  oue  week's  notice,  summon  a  Special 
General  Meeting,  for  the  consideration  of  particular  business,  the  nature  of 
which  nnist  be  specified  in  the  letter  of  suunuous  convening  the  meeting,  and 
at  such  meeting  no  other  business  can  be  transacted.  In  the  event  of  the 
President  being  iiuable,  from  any  cause,  or  declining,  to  sunuuon  a  Special 
General  Meeting  of  the  Acadenij',  it  shall  be  in  the  power  <>f  the  General 
Council  to  summon  such  meeting.     (1888.) 
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Ordinary  Meetings. 

54.  Tlie  coiiiiiiuuicatioiis  to  l)e  submitted  ti)  the  Ordinary  Meetings  shall  be 
grouped  under  the  following  heads  : — -Medicine,  Surgery,  Pathology,  ObstetricK' 
State  Medicine,  and  Anatomy  and  Physiology  ;  and  the  conduct  of  such  meet 
iugs  shall  be  in  the  hands  of  the  several  Sectional  Councils,  each  Sectional 
Council  to  have  the  management  of  the  Ordinary  Meeting  in  rotiition,  as 
arranged  by  the  General  Council.     (1888.) 

55.  The  Ordinary  Meetings  shall  be  held  on  every  Friday  evening,  from  the 
last  Friday  in  October  until  the  last  Friday  in  May,  inclusive,  at  eight 
o'clock,  except  during  the  Christmas  and  Easter  recesses. 

56.  All  Fellows,  Members,  and  Student  Associates  attending  the  meetings 
shall  write  their  names  in  the  attendance  book. 

57.  Any  Fellow  or  Member  may  introduce  two  Visitors  by  cards  obtained 
from  the  Sectional  Secretaries. 

58.  Officers  of  the  Army  or  Navy  Medical  Departments  shall,  on  presentint^ 
their  cards,  be  admitted  to  the  Ordinary  Meetings  of  the  Academy. 

59.  No  communication  shall  exceed  twenty  minutes  in  its  delivery,  nor  any 
speech  thereon  ten  minutes,  except  by  permission  of  the  Chairman.  No  oii' 
shall  speak  twice  upon  the  same  comnmnication,  except  the  author,  who  has 
the  right  of  reply. 

60.  A  paper  by  any  other  than  a  Fellow  or  Member  of  the  Academy 
shall  not  be  read  before  the  Academy  unless  the  author  of  such  a  communica- 
tion shall  have  obtained  permission  to  do  so  from  the  Council  of  the  Section 
before  which  the  communication  is  proposed  to  be  read.     (1892.) 

Ordinary  Meetings. — Order  of  Business. 
01.  (1.)  Chair  to  be  taken  at  8  30  p.m. 

(2.)  Chairman  to  read  list  of  specimens,  &c.,  exhibited  by  card,  together 
with  the  names  of  the  Exhibitors. 

(3.)  No  Pathological  Specimen  shall  be  exhibited  at  any  Section  other 
than  the  Pathological  and  Obstetrical,  except  by  card.  This 
Exhibition  shall  not  exclude  any  8ub8ei|uent  communication 
regarding  it  at  the  Pathological  Section. 

(I.)  There  shall  lie  no  Exhibition  of  Specimens  by  card  in  the  Patholo- 
gical Section. 

(5.)  Any  member  shall  liave  liberty  lo  exhibit  any  recent  specimen  at 
any  of  the  meetings  of  the  Obstetrical  Section,  provided  it 
illustrates  any  questiou  in  gyna-cohigy. 

(tj.)  .\t  the  meetings  of  the  Obstetrical  Section  recent  specimens  may  bt 
exhibited,  and  the  President  may  invite  discu.ssion  thereon,  pro- 
vided that  such  exhibition  of  specimens  or  discussion,  if  any, 
thereon,  nuist  terminate  at  9  o'clock,  p.m.,  but  that,  if  necessary, 
they  may  be  resumed  after  the  papers  for  the  evening  have  been 
read  and  discussed. 

(7.)  ('hairniaii  to  ask  if  any  member  has  any  observations  to  make  or 
motion  to  propose  relative  to  any  living  H]iecimcn  on  the  T^ist  of 
Exhiltition. 


Rules. 
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(8.)  Chairman  to  call  upon  the  author  of  the  first  paper  on  the  libt  to 
read  his  paper. 

(9.)  Chairman  to  call  upon  members  to  discuss  the  paper,  or,  at  his  dis- 
cretion, to  take  any  other  paper  or  pajjers  on  the  list  relating  to 
the  subject,  and  have  the  discussion  subsequently  on  all  such 
papers  collectively. 

(10.)  When  the  last  paper  has  been  discussed,  the  Chairman  to  ask  if 
any  member  desires  to  speak  upon  any  of  the  specimens  exhibited 
by  card. 

(11.)  After  the  discussion  upon  any  specimen,  the  Exhibitor  has  the  right 
of  reply. 

Regulations  regarding  the  Exhibition  of  Specimens  by  Card. 

62.  (1.)  Any  member  may  exhibit  by  card  at  any  Ordinary  Meeting,  except 

at  the  meeting  of  the  Pathological  Section.     At  the  meetings  of 

the  Pathological  Section  all  specimens  must  be  presented  and 

described  vivci  voce,  and  debate  may  be  invited  thereon. 
(2.)  Notice  shall,  if  possible,  be  given  to  the  General  Secretary,  or  the 

Secretary  of  the  Section,  on  or  before  the  previous  Ordinary 

Meeting. 
(3.)  Specimens  must  be  in  the  room  at  7  45  on  the  night  of  Exhibition. 
(4.)  Specimens  for  Exhibition  by  card  shall  be  open  for  inspection  at 

8  p.m. 
(5.)  A  card,  containing  all  particulars  for  publication,  shall  lie  placed 

with  the  Specimen.     Cards  for  this  purpose  are  to  be  obtained 

from  the  Secretary. 
(6.)  The  Exhibitor  should   be  present,   and   he   shall   furnish    further 

details  if  asked  for. 
(7.)  Every  Exhibitor  shall  submit  the  Specimen  or  Specimens  on  view  to 

the  Committee  of  Reference,  if  the  meeting  so  decide. 

Exhibition  of  Pathological  Specimens. 

63.  No  lengthened  reference  to  treatment  shall  be  allowed  upon  any  Speci- 
men, except  by  the  express  permission  of  the  Chairman.  Whenever  it  has  been 
agreed  that  :\  Specimen  exhibited  at  a  Sectional  Meeting  of  the  Royal  Academy 
of  Medicine  in  Ireland  shall  be  sent  to  the  Reference  Committee  to  report 
thereon  as  to  its  nature,  the  Exhibitor  is  to  ret.iin  the  custody  of  the  specimen 
until  he  shall  be  sunnnoned  to  a  meeting  of  said  Committee  to  be  convened  hy 
its  Secretary,  on  an  early  day,  when  he  will  attend  and  submit  it  for  ex.'tnii- 
nation.     (1889.) 

By-laws  concerning  "  Transactions." 

64.  The  "  Transactions  "  shall  consist  of  such  Communications  made  to  the 
Academy  by  or  through  Fellows  or  Members  as  may  be  deemed  by  tiie  (xeneral 
Council  suitable  for  publication  ;  also,  of  discussions  of  iniportaiue  «)r  iuten-st 
arising  out  of  such  Comnuinications. 

T.  C 
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65.  All  Communications  accepted  by  the  Academy  become  the  property  of 
the  Academy,  but  authors  may  also  print  their  Communications,  subsequent 
to  the  reading  of  the  same  before  the  Academy,  in  any  publication  in  addition 
to  the  "Transactions."  Papers  shall  be  handed  to  the  Secretary  of  the  Section 
immediately  after  they  have  been  read.     (1891.) 

66.  The  "Transactions  "  for  the  year  shall  be  presented  to  all  Fellows  of  the 
Academy  who  have  paid  their  Annual  Subscriptions. 

67.  The  "  Transactions  "  may  be  purchased  by  Members  at  cost  price. 

63.  The  Publication  Committee  of  each  Section  shall  meet  not  later  than 
the  Tuesday  after  each  meeting  of  the  Section,  for  the  purpose  of  abstracting 
the  proceedings — the  abstract  to  be  placed  in  the  printer's  hands  on  same 
evening,  and  forwarded  to  the  editors  of  medical  journals  with  the  least 
possible  delay.     (1888.) 

69.  Contributors  of  papers  may  send  their  papers  to  the  Academy  printer 
early  enough  to  allow  of  their  being  put  in  type  before  the  meeting,  provided 
the  author  be  responsiljle  for  the  cost  of  same  should  the  General  Council  deem 
the  communication  not  suitable  for  publication  in  the  "  Transactions." 

70.  That  on  the  evening  of  the  day  of  meeting  of  the  Sectional  Council 
when  the  papers  for  the  next  meeting  have  been  decided  upon,  a  circular  be 
sent  to  each  contributor  by  the  Secretary  of  the  Section  informing  him  : — 

(1.)  That  he  is  expected  to  be  ready  or  else  take  his  place  at  the  bottom 

of  the  list. 
(2.)  That  he  must  have  an  abstract  ready  with  his  paper,  otherwise  he 

will  be  noted  in  tlie  published  proceedings  in  such  form  as  the 

Publication  Committee  think  fit. 

71.  The  (Jeneral  Council  is  empowered  to  defray  the  expenses  in  whole  or 
in  part  of  any  illustrations  which  it  may  consider  advantageous  to  the  eluci- 
dation of  the  papers  published  by  the  Academy. 

72.  An  abstract  (prepared  by  the  author)  of  each  communication  made 
at  the  Academy,  along  with  a  report  of  the  discussions  thereon,  shall  be  fur- 
nished to  the  editors  of  such  medical  journals  as  may  desire  to  publish  them, 
and  the  authors  of  such  communications  shall  be  empowered  to  publish  their 
papers  in  extcnso  in  any  periodical  or  periodicals  they  may  think  fit,  such 
communications  also  to  appear  in  the  "Transactions,"  provided  the  Council 
considers  them  worthy  of  insertion. 

Expulsion  of  Pelloxo  or  Member. 

73.  Expulsion  of  a  Fellow  or  Member  can  take  i)lace  only  at  a  General 
Meeting  of  the  Academy,  on  the  motion  of  the  Council,  if  two-thirds  of  the 
Members  present  shall  vote  for  the  same  l)y  ballot.  Of  sucli  l)all()t  the  Council 
must  give  at  least  fourteen  days'  notice  in  %vriting  to  every  Fellow  of  the 
Academy. 

New  Laws. 

74.  New  LawH,  or  alterations  in  existing  Laws,  can  be  proposed  only  at  the 
Annual  (leneral  Meeting.  Any  Fellnw  projKwing  such  alteration  shall  pive 
notice  to  the  G»*niral  Secretary  at  least  tin  days  iK-fore  the  (Jenernl  Meeting 
in  October. 
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The  General  Council  reports  that  the  number  of  Fellows 
this  year  is  149,  of  Members  16,  and  of  Student  Asso- 
ciates 5.  The  numbers  last  year  were — Fellows  162, 
Members  21,  Associates  4.  The  reduction  is  partly  caused 
by  the  absence  on  military  service  of  some  Fellows.  It  is 
probable  that  some  of  these  will  rejoin  in  the  future. 

The  attendances  at  the  various  meetings  of  the  Sections 
w^ere  545,  which  is  materially  less  than  the  figures,  634, 
reported  last  year. 

The  accounts  have  been  audited  and  show  a  balance 
to  credit  of  £43  13s.  9d.  Last  year  the  amount  was 
£75  8s.  9d. 

During  the  past  year  30  of  the  Fellows  or  Members  have 
taken  their  part  in  active  medical  service,  either  at  home 
or  abroad,  one  of  whom  (Dr.  Henry  Jellett)  has  been 
"  mentioned  in  despatches." 

A  letter  was  forwarded  to  your  Council  by  the  British 
Science  Guild,  asking  the  opinion  of  the  Royal  Academy 
of  Medicine  in  Ireland  on  the  question  of  inoculation  for 
typhoid  fever.     The  following  reply  was  sent  : — 

"  The  Council  of  the  Royal  Academy  of  Medicine  iti 
Ireland,  cognizant  of  the  facts  relating  to  the  value  of  in- 
oculation for  typhoid  fever  as  a  preventive  of  that  disease 
in  the  British  armies  at  the  present  day,  cannot  too 
slier gly  deprecate  the  action  of  the  British  ITnion  for  tlie 
Abolition  of  Vivisection  in  attempting  to  dissuade  the 
troops  from  undergoing  such  inoculation. 


xxxviii  Report. 

"  The  Council  is  pleased  to  find  that  the  British  Science 
Guild  have  taken  a  strong  stand  in  opposition  to  this  un- 
patriotic action  on  the  part  of  the  British  Union,  and 
thoroughly  approve  the  resolution  of  the  Medical  Com- 
mittee of  that  Guild." 

The  Council  records  with  great  regret  the  death  of 
three  of  our  Fellows  : — Sir  John  lientaigne,  F.R.C.S.T., 
who  was  an  original  Fellow;  Michael  M'Hugh, 
M.A.,  M.D.,  who  was  elected  in  1895,  and  J.  Wybrants 
Olpherts,  L.R.C.P.  Edin.,  of  Downpatrick,  who  has  been 
a  Fellow  since  1883. 

Sir  John  Lentaigne  regularly  attended  the  meetings  of 
the  Surgical  Section,  in  whicli  he  took  an  active  part,  and 
over  which  he  presided  during  tlie  years  1908-9  and 
1909-10. 

24t/i  September,  1915. 
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Volume  XX  XI /I.  of  the  "  Transactions"  has  been  forwarded 

to  the  following  : — 
IRELAND :— 

Queen's  University         ....  Belfast. 

University  College          .             .             -             .  Cork. 

Do.                        ....  Galway. 

Medical  Press    ....             -  Dublin. 

National  Library            ....  Do. 

Royal  College  of  Physicians        -              -              -  Do. 

Royal  College  of  Surgeons          -             -             -  Do. 

Royal  Irish  Academy     ....  Do. 

Royal  Dublin  Society     ....  Do. 

Royal  Veterinary  College  of  Ireland               -  Do. 

National  University       ...              -  Do. 

Trinity  College               ....  Do. 

ENftLAND  :— 

Birmingham  Medical  Review     -              -              -  Birniingliam. 

Medical  Institute          .             .             -             -  Do. 
Bristol   Medico-Chirurgical  Journal,  Medical 

Library           .....  Bristol. 

The  University  Library             -             -             -  Cambridge 

University  of  Durham  College  of  Mtdicine       -  Newcastle-on-Tyne. 

Liverpool  Medico-Chirurgical  Journal  -              -  Liverpool. 
Journal    of    Obstetrics    and    Gyniucology,    (JO 

Chandos-atreet,  W.C.              -              -              -  London 

King's  College   -             .             -             •             -  Do 

Lancet  ..-.--  Da 

Library,  British  Medical  Journal,  429  Strand  -  Do. 
Lister    Institute     of     Preventive     Medicine, 

Chelsea  Gardens         ....  Do. 

Medical  Magazine,  44  Pedford-row,  W.C.         -  Do. 

]Mcdical  Review,  70  Finsbury  Pavniucnt,  E.C.  Do. 
Official    Year  Book  of   Scientific  and    Learned 

Societies,  Exeter-street,  Strand          -              -  Do. 
Public     Health,     1     Upper    Montague-street, 

RuBsell-sq.,  W.C.  Do. 

Royal  College  of  Physician.s       -             -             -  Do. 

Koyal  College  of  Surgeons          -              -              -  Do. 
Royal  Society  of  Medi<ini-,  1  Winipole-streit,  W.     Do. 

Univerwity  of  London,  Snuth  Kensington           -  Do. 

University  College,  (Jowor-KtrCft,  W.C'.              -  Do. 
The  Manchester  Medical  Society,  The  Owen's 

College            .....  Manchester 

Victoria -Universitv       ....  Do. 

The  Boilli'iiiii  Librury                 -              -              -  Oxford 


xli 


SCOTLAND  :— 

University 
University  College 
Royal  College  of  Physicians 
Royal  College  of  Surgeons 
The  Advocates'  Library 
University  .  .  . 

Faculty  of  Physicians  and  Surgeons 
University  .  .  . 

Do.  .  .  . 


Aberdeen. 

Dundee. 

Edinburgh 

Do. 

Do. 

Do. 
Glasgow. 

Do. 
St.  Andrews. 


WALES  :— 

National  Library  of  Wales 


Aberystwyth 


EUROPE  :— 

University  .... 

Naturforschende  Gesellschaft 

Kgl.  University  Library,  Dorotheen  Strasse 

University  College  -  -  -  . 

Academie  Royale  de  Mcdecine  de  Belgique 

Sooiete  Beige  de  Chirurgie 

Universite  Libre     -  -  .  , 

Rivista  Italiana  di  Neiiropatologia,  &c.     . 

University  College  -  .  .  . 

Academie  de  Medecine 

La  Grece  Medicale,  Syra    - 

Institute  Bacteriologico  Camera  Pestana 

University  College  -  -  .  . 

Archivio  di  Ortopedia 

Academie  de  Medecine,  Rue  Bonaparte,  IG 

Revue  de  Chirurgie 

University  of  Paris 

Imperial  University 

Karolinska  Med.  Khir.  Institutet 

University  Library  ... 

Archivio  Italiano  di  Otologia 

Medical  Society,  Royal  University 

University  •  -  -  .  . 

Naturforschende  Gesellschaft 


Amsterdam. 

Basel. 

Berlin. 

Bologna. 

Brussels. 

Do. 

Do. 
Catania 
Christiania 
Copenhagen. 
Athens,  Greece. 
Lisbon. 
Madrid. 
Milan. 
Paris. 

Do. 

Do. 
Pctrogiad 
Stockholm. 
Strasburg. 
Turin 
Upsala. 
Vienna. 
Zurich. 


AMERICA  :— 

Johns  Hopkins  Hospital,  North  Broadway 

Journal  of  Medical  Research 

McGill  University  .... 


Baltimore,  Md. 
Boston,  Mass, 
Montreal. 
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AMERICA— con. 

Academy  of  Medicine,  17  West  43rd  Street 

.     New  York. 

University  .... 

Do. 

American  Medical  Association 

. 

-     Chicago. 

College  of  Physicians 

. 

.     Philadelphia. 

University  of  Pennsylvania 

Do. 

University  Laval     - 

- 

-     Quebec. 

University  of  Toronto 

- 

-     Toronto. 

Library,  Surg. -General's  Office 

- 

.     Washington. 

AUSTRALASIA:  — 

University  .... 

. 

.     Adelaide. 

University 

- 

.     Auckland. 

University  ...             - 

. 

-     Melbourne. 

Inter-Colonial  Medical  Journal 

Do. 

University  of  Otago 

. 

-     New  Zealand. 

The  Australasiaa  Medical  Gazette 

- 

-     Sydney,  N.S.W 

32-34  Elizabeth  Street,  Sydney. 
University  of  Sydney 


Do. 


ASIA  :— 

Bombay  University 
University  - 

Imperial  University  Library 
Library,  Bureau  of  Science 


Bombay. 
Calcutta. 
I'okio.  Japan 
Manilla.  P.I. 


TRANSACTIONS 


ROYAL  ACADEMY   OF  MEDICINE    IN  IRELANH 


NOTES  ON  A  CASE  OF  CTRHHOSIS  AND  FATTY 
LIVER,  SHOWING  PRIMITIVE  TUBFEAR 
ARRANGEMENT  OF  THE  EPITHELIUM. 

By  J.  ALFRED  SCOTT,  M.D.,  F.R.C.S.I.  ; 

Professor  of  Phjv^iology,  Royal  College  of  Surgeons  in  Ireland. 
[Read  in  the  Section  of  Pathology,  October  20,  1915.] 

I  Ai^r  indebted  to  Dr.  H.  T.  Bewley  for  permission  to  sliow 
these  specimens  from  a  case  under  his  care  in  the  Adelaide 
Hospital.  The  clinical  notes  which  he  has  supplied  are 
as  follows  : — 

A  young  woman,  aged  about  25  years,  was  admitted 
into  the  Adelaide  Hospital  in  October,  1914.  Her  history 
was  that  in  the  previous  February  she  had  become  affected 
with  jaundice.  This  had  continued  and  increased  very 
gradually.  Still,  she  had  felt  pretty  well  till  a  week  before 
her  admission.  Then  she  became  dull  and  stupid,  and 
the  torjx)r  increased  till  she  became  unconscious.  On  ad- 
mission she  was  almost  quite  unconscious,  she  was  deeply 
jaundiced,  the  urine  contained  much  bile,  yet  the  faeces 
were  by  no  means  jiale.  Her  heart  was  weak  and  the 
temperature  normal.  She  remained  in  hospital  for  two 
T.  A 


2         Notes  on  a  Case  of  ('irrltosifi  and  Fatty  Liver. 

days,  the  unconsciousness  increasing  to  complete  coma, 
then  she  died. 

At  the  autopsy  it  was  i'ound  that  ihe  liver  was  some- 
what smaller  than  normal.  On  section  it  was  mottled 
with  light  yellowish  jjalches  ahout  3-4  mm.  in  diameter. 
T'ressure  hetween  the  finger  and  lluiinh  suggested  greater 
resistance  than  normal.  The  kidneys  were  i)ale,  hut 
otherwise  did  not  a|)[)ear  very  much  ahnormal.  Micro- 
scopical sections  (jf  hoth  these  organs  were  made  suhse- 
(pienlly  after  fixation.  The  liver  shows  mainly  mono- 
lohular  cirrhosis.  Bands  of  connective  tissue,  containing 
in  ))laces  some  small  round-cell  infiltiat ion,  and  a  few, 
so-called,  "hile  ducts."  run  hetween  the  lohules,  sepai'at- 
ing  them  as  somewhat  round  or  oval  areas.     (Fig.  1.) 

Some  of  these  areas  are  in  a  condition  of  cloudy  swelling 
and  slain  hadly.  In  others  the  margins  only  show  cloudy 
swelling,  while  the  central  portion  stains  |)articularly  well. 
Here  the  liver  is  arranged  in  very  small  S]X)ts  with  the 
hlood  ca|Mllaries  ])lainly  visihle  hetween  them,  heing  ap- 
parently larger  and  more  easily  seen  than  is  usually  the 
case.     (Fig.  2.) 

With  a  high  jiower  these  small  ejiithelial  masses  are 
seen  to  he  composed  of  groups  of  six  or  eight  epithelial 
cells  lying  closelv  together,  very  much  suggesting  a  glan- 
(lidar  arrangement.  (Fig.  3.)  A  few  are  elongated  and 
hent,  while  here  and  there  one  may  see  a  transparent  spot 
in  Ihe  centre  suggesting  the  position  of  the  hile  duct. 

In  hsematoxylin  .stained  specimens  small  transparent 
vacuoles  c(nild  he  seen,  these  were  sliown  later  to  he  fat 
droplets.  Some  specimens  were  stained  hy  Sudan  TTI.. 
the  fat  heing  thus  made  very  evident.  These  droplets  of 
fat  could  now  1)«^  seen  to  he  ai-rang(>d  dc^fuiitely  in  relation 
U)  the  groups  of  cells  previously  descrihcd,  forming  a  zone 


Dr.  J.  Alfred  Scott  on  "Notes  on  a  Case  of  Cirrhosis 
and  Fatty  Liver,  Sho^ving  Primitive  Tubular  Arrange- 
ment of  the  Epithelium."' 


Fig.  1. 
Showing  cirrhosis  and  two  lobules.     LKJWor  lobule  cloudy  swelling, 
upper  lobule  cloudy  iswelling  at  margin,  tubular  epithelium 
at    ceiitio.      Haeinatoxvlin.      x  40. 


Showing  epitlii>ltuni  witli  tubular  arrannenioiitw  separati^d  hy  capil- 
laries,     llifuiatoxvlin.      x  100. 


Dr.  J.  Alfred  Scott  on  "Notes  on  a  Case  of  Cirrhosis 
and  Fatty  Liver,  Showing  Primitive  Tubular  Arrange- 
ment of  the  Epithelium." 


Fig.  ;3. 

Epithelium   in   circular  masses   (sections  of  acini).     Many  of  these 
contain  Ught  coloured  droplets  nf  fat.     Htematoxyliu.     x  400. 


Fig,  4. 

Sections  of  acini  with  droplets  of  fat  (black)  clos?e  to  margin  of  cells. 
Sudan  III.     x  400. 


By  Dt^.  J.  A.  Scott.  3 

in  the  outer  part  of  what  could  be  regarded  as  the  acini 
of  a  gland.     (Fig.  4.) 

Tlie  kidney  showed,  by  similar  methods  of  staining, 
ordinary  fatty  degeneration  of  some  of  the  tubules  in  small 
areas,  the  whole  of  ihc  lobules  not  being  affected.  The 
general  appearance  of  these  fatty  tubules  bore  a  striking 
resemblance  to  that  seen  in  the  liver. 

In  discussing  the  reason  for  these  ap|)earanccs,  one  nnist 
first  remember  that  thi'  liver  is  developed  like  I  lie  jiancreas 
as  an  outgi'owth  from  the  primitive  intestinal  tube  of  the 
eml)ryo,  and  as  such  is  a  ])otential  gland,  always  retain- 
ing the  functions,  while  some  animals,  such  as  ami)hibians 
and  reptiles,  retain  the  structure  of  a  tubuhir  gland.  This 
liver  ajipears  in  its  degeneration  to  have  reverted  to  its 
original  type  of  structure,  and  thus  made  evident  the  ar- 
rangement of  cells  with  regard  to  the  bile  duct  which  is 
described  ])ut  not  often  seen. 

In  most  forms  of  cirrhosis  small  tubular  arrangements 
of  eiiithelium  may  be  seen  in  the  newly  formed  connective 
tissue,  the  so-called  bile  ducts,  ft  has  often  been  suggested 
that  these  are  not  really  newly  formed  bile  ducts,  fir.stly. 
because  in  that  form  where  they  occur  most  numerously 
the  bile  does  not  flow  easily  to  the  intestine,  but  rather 
enters  the  blood  by  the  lymj^hatics,  giving  rise  to  jaundice  ; 
and  secondly,  from  llu>  developmental  consideration  ciled 
above,  that  they  may  be  the  primitive  lubes  of  the  liver, 
the  cells  of  which  having  lost  their  function  from  the 
connective  tissue  |)ressure,  or  other  cause,  lose  in  i-onse- 
quence  their  highly  specialized  type  of  nucleus  and  cyto- 
l)lasm,  and  became  oidiiiary  cid)ical  cells  as  a  stage  in  their 
further  degeneralion. 

T\\o  liv(M-  which  is  shown  to-nighl  lends  extra  weight 
to  this  latti'r  view. 
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Dr.  W.  Boxwell  said  that  he  had  met  with  a  somewhat 
similar  condition  in  a  case  of  primary  cancer  of  the  liver. 

Professor  Mettam  said  the  sections  had  almost  the 
characters  of  an  adenoma. 

The  President  commented  on  the  unusual  condition,  hut 
could  not  go  so  far  as  to  say  that  it  had  a  distinctly  adenoma- 
tous structure.  He  discussed  the  nature  of  the  so-called 
newly-formed  bile  ducts  met  with  in  cases  of  cirrhosis. 

Professor  Scott,  in  replying,  said  that  the  vacuolated 
appearance  in  the  centre  of  the  lobules  gave  the  appearance 
of  a  lumen,  and  drew  attention  to  the  peripheral  distribution 
of  the  fat,  which  was  a  contrast  to  the  diffuse  fatty  change 
usually  met  with  in  cases  of  advanced  cirrhosis. 


A  METHOD  OF  RECORDING  EADIUM  DOSAGE  : 
ILLUSTRATED  BY  A  SERIES  OF  ELEVEN 
CASES  TREATED  WITH  ONE  SET  OF  RADIUM 
EMANATION  CAPILLARIES  IN  NEEDLES. 

By  WALTER  C.  STEVENSON,  M.D.,  B.Ch.,  D.P.H.  ; 

Surgeon  and  -Y-Ray  Officer,   Dr.   Stiievens'  Hoipital; 

Surgeon,    OrthoptEdic    Hospital,    Dublin  ; 

Captain  R.A.M.C.  (Temporary). 

[Read  in  the  Section  of  Surgery,  November  5,  1U15.1 

It  is  an  obvious  advantage  in  treating  patients  with  radium 
to  have  a  uniforui  method  of  recording  the  dose.  Only 
i)y  adopting  some  convention  in  this  respect  can  confusion 
be  avoided,  and  the  experience  of  one  worker  be  utilised 
as  a  guide  by  others. 

It  is  convenient  to  speak  of  the  "  dose  of  radium." 
though  the  therapeutic  effects  are  not  due  to  radium  or 
emanation,  but  to  the  ^  and  y  rays  given  off  by  their 
descendants  radium  B  and  radium  C  during  their  convi'v- 
sion  to  radium  C  and  radium  D  respectively.  It  is  im- 
material, therefore,  whether  the  local  source  of  the  thera- 
peutic rays  is  a  radium  salt  or  radium  emanation.  For 
our  purpose  the  difference  is  principally  that  radium  is 
piactically  a  constant  source  of  therapeutic  rays,  while 
the  (piantity  of  thera[)eutic  ravs  from  enumation  de- 
creases at  the  same  rate  as  the  emanation  decays 
(see  Table  IT.).  The  (piantity  of  radium  is  estinuited 
by  an  electroscope,  which  takes  cognisance  only  of 
the  y  lays  from  ladium  ('.  (^ne  millicurie  of  radium 
enumation  and  one  milli>iramme  of  radium  element  are 
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in  equilibrium.  They  will  discharge  an  electroscope  at 
the  same  rate,  and  give  off  the  same  quantity  of  therapeutic 
rays.  In  both  cases  there  is  the  same  amount  of  emanation 
radium  A,  B,  and  C  present.  It  is  necessary  to  remember, 
however,  that  emanation,  when  it  is  pumped  off  from  the 
parent  radium  and  sealed  in  a  tube,  takes  four  hours  to 
reach  its  luaxiiniun  activity  (see  Table  1.) — that  is,  it 
takes  four  hours  for  the  radium  C  which  is  in  equilibrium 
with  the  emanation  ])resent  to  collect.  After  four  hours 
the  emanation  and  radium  C  renuiin  at  equilibrium,  as 
both  decrease  at  what  may  be  regarded  for  [nactical  [)ur- 
poses  as  the  same  rate. 

It  would  be  convenient,  and  would  avoid  the  possibility 
of  confusion,  if  the  quantity  of  therapeutic  agents  were 
at  all  times  specified  in  terms  of  the  element  radium  or 
in  millicuries.    Then  ./■  milligrannnes  of  radium  or  .r-  milli- 
curies  can   only   indicate   the   same   dehnite   quantity   of 
thera[)eutic  rays.     At  present  this  is  not  the  case.     The 
activity   of    ladiuin    or   emanation    is    riT<|iiently   given    in 
terms  of  one  of  the  radium  salts.    It  is  therefore  necessary  to 
know  what  standard  is  in  use  in  nunisuring  sujiplies  from 
different  sources.     For  instance,  the  International  radium 
standiiid  is  IJaCU-       The  standaid  u^od  in  the  Radium  In- 
stitute,   London,    is    hydrated    radium     bromide    (RaHr-j, 
•JJl-iO).       Emanation  is  now  su|»|)liiMl   in    Dublin   in  milli- 
curies, though  at  tlu>  time  I  was  i-anyiu;:  out  iinesligations 
on    I  lie   piact  icabilily    ol     the    usi'    of    radium    emanaiioii 
iit'cdles-,     the     Uoyal     Dublin     Socii'ly     usi'd     my    radium 
bromide  standard  in  I'stimating  the  doses  tlie\    were  ;:ood 
enou.L^li   It)  supply   to  un'  I'oi'  the   piuposc.     The   following 
quantities   oi    riidium    and    its   sails,    and    the   amount    ol 
enumation    in    (>(piilibrium    with    each,    have    the    same 
activity  as  can  be  calculated  from  their  atomic  weights  : — 
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lOO.O  ]\]<^.  of  j)uie  ladiuiii  element. — Ra. 

117.4  ing.— RaClo,  ^HgO. 

181.5  iiig.— RaCIg. 
142.4  mg.— RaS04. 
181.0  mg.— RaBrg,  2H2O. 
172.3  mg.— RaBrs. 

It  is  apparent,  therefore,  that  100  niii'iicnries  is  nearly 
twice  as  active  as  the  amount  of  emanation  in  eciuilibriiun 
with  100  mg.  of  RaBr2,  2H2O — the  standard  generally 
used  in  London. 

The  dose  of  radium  depends  on  two  main  factors  :  the 
amount  of  radium  in  use  and  the  length  of  the  exposure, 
Turner  suggests  in  the  Lau-cct,  December  2G,  1909,  that 
the  dose  should  be  given  in  milligranune-hoiu's,  the  num- 
ber of  milligrannnes  multiplied  by  the  nund)er  of  hours 
of  exposure.  This  term  has  not  been  generally  accepted. 
As  it  stands,  it  is  too  vague  and  inexplicit.  To  begin  with, 
the  milligramme  standard  varies.  Turner  uses  pure  radium 
bromide  as  his.  Again,  two  identical  doses  may  give  very 
difl'ereut  results,  as  if  200  mg.  of  radium  be  used  for  one 
and  a  (piarter  hours  and  five  milligrammes  used  for  fifty 
hours  the  amotmt  of  radiation  would  be  the  same,  250 
mgli..  but  the  enVcl  on  the  tissues  would  probably  be  very 
different.  In  this  coimection  La/arus-Barlow  has  carried 
out  a  series  oi  highly  ini|>ortant  experiments.  1  (piote  as 
an  example  from  page  53,  Arcliiccs  of  Middhscx  Hospital, 
\'ol.  Nxxiii.  :  — 

"  But  the  experiments  show  with  the  greatest  clearness 
that  the  sauu'  arrangement  of  time  and  (piantity  in  radium 
dose  |>ro(luces  very  dift'erent  elVects.  wIkmi  acting  upon  the 
three  Ivpes  of  epithelial  tissues  (eousidei'iNl  as  complexes). 
Hence,  the  optimum  arrangement  of  ladium  dos(>  for  the 
treatment  of  a  columnar  cell  carcinouui  with  its  attendant 
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tissues  is  different  from  the  optimum  arrangement  for 
treating  a  carcinoma  of  a  dry  squamous  epithelium  with 
its  attendant  tissues.  The  ex|H'riments  show  that  maximal 
effects  on  the  epithelial  cells  and  minimal  effects  upon  the 
associated  tissues  are  produced  in  the  case  of  a  columnar  ^ 
cell  growth,  when  the  (juantity  of  radium  is  relatively 
great  and  length  of  exposure  of  the'  tissue  is  relatively 
small,  but  is  produced,  in  the  case  of  a  dry  squamous  cell 
growth,  when  the  quantity  of  radiiun  is  smaller  and  the 
length  of  exposure  to  the  rays  is  increased." 

Nevertheless,  there  is  a  good  deal  to  be  said  for  the  terms 
milligrannne-hours  or  millicurie  hours.  It  saves  circum- 
locution, and  is  quite  explicit  provided  that  :— 

1.  The  milligrammes  are  stated  in  terms  of  pure  radium 

•2.  Emanation  is  stated  in  millicuries. 

8.  The  quantity  factor  and  time  factor  are  recorded  in 
the  order  indicated  by  the  term  milligramme-hours. 

4.  The  dose  is  registered  in  the  form  of  an  equation. 

Thus,  when  a  patient  received  12  x  10  =  120  mgh., 
it  is  clear  that  he  had  been  treated  by  12  mg.  (jf  radium 
buried  in  the  tissues  for  10  hours.  If  the  ladinm  is  used 
on  the  surface,  the  result  is  divided  by  two,  as  at  least 
half  the  rays  are  wasted,  and  the  dose  is  recorded  thus  : 
12/2  X  10  ^  60  mgh.  While  in  a  structure  where  the 
whole  circ-umrerence  is  ladiatcd.  iis  in  ;in  annular  cancer 
of  the  rectum,  12/1  x  10  120  mgh.  explains  the  dose 
and  the  method.  It  would  be  an  advantage  also  to  record 
the  amount  of  sereening.  This  might  be  done  thus,  12  x 
10  ^  120  mgh/ 1.5  mm.  I'b,  as  the  dose  is  (Hminished  by 
the  rays  interce|)ted  by  1.5  nun.  thickness  ot  lead. 

The  term  "millicurie-hours  "  luakes  it  |)lain  tliat 
eniaualion  is  the  soiuce  ol  radiation.  The  delinition  (if  a 
millicurie  leaves  no  doubt  as  to  the  standard  usi-d.     W  ben 
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using  emanation,  however,  as  its  activity  decreases  com- 
paratively rapidly,  the  quantity  factor  of  the  dose  must  be 
calculated  from  Table  II.  It  is  about  the  mean  of  the  initial 
and  final  amount  of  emanation  present.  It  is  more  accurate 
and  usually  more  convenient  to  state  the  quantity  as  that 
present  when  half  the  exposure  is  over.  It  is  obvious  that 
when  a  dose  runs  into  days,  it  would  be  better  to  take 
the  mean  of  the  quantities  present  at  every  six  or  twelve 
hours'  interval.  I  find  the  millicurie-h(jur  a  particularly 
convenient  method  of  recording  the  dose  when  using  ema- 
nation needles.  As  the  needles  are  standard  bore  and  thick- 
ness (.8  imii.  in  bore  and  .3  mm.  thickness)  the  screening 
is  always  the  same — .3  mm.  of  steel.  The  capillaries  also 
are  of  standard  capacity  and  length,  one  cubic  millimeter 
and  1.5  centimeter  respectively.  Therefore,  each  capillary  of 
a  set  will  contain  apj)roximately  the  same  quantity  of 
emanation.  The  number  of  needles  or  foci  of  radiation  is 
recorded  in  brackets.  Thus,  12  (4)  10  =  1"20  mch.  indicate 
that  four  needles  containing  an  average  total  of  ]"2  milli- 
curies,  or  1-2  millicuries  at  half  the  period  of  treatment, 
wei(>  inserted  into  the  tissues  for  10  hours,  and  it  is  ()i)vi()us 
alsu  that  each  of  the  four  foci  contained  three  millicuries. 
Incidentally,  I  may  mention  that  when  using  the  needles 
the  roughest  outline  sketch,  which  is  made  in  two  or  three 
minutes,  gra|)hical]y  shows  the  relativ(>  |)()sitiou  of  the 
needles,  theii-  distance  apart,  and  the  site.  sha|>e, 
and  locality  of  the  area  treated.  ]3y  this  means,  with  the 
minimum  waste  of  time  and  energy,  a  complete  record  of 
the  dose  ami  ti(>atiiu'iit  is  secui'ed,  an  csscMitial  for  future 
reference.  When  sufficient  such  records,  accom|)anied  by 
an  account  of  the  histological  and  clinical  results  of  treat- 
ment ai'e  available,  it  will  enable  llu>  (|uesiion  of  dosage 
in  radium  tlicra|)y  to  be  [»laced  on  a  si-ientit".-  basis. 
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For  the  sake  of  completeness,  and  for  the  convenience  of     I 
refei'ence,   J   add  below  the  tables  already  alluded  to,  as 
some  such  tables  are  essential  lor  calculating  the  amount 
of  radium  emanation  [)resent  during  treatment  : — 

Table  I. 

Rate  of  rise  of  activity  of  radium  emanation  during  first 
four  hours  after  collection  : — 


Age  of  Emanation. 

Activity. 

Hours. 

I'er  cent. 

o 

o 

0.5 

•  ).) 

1.0 

54 

1.5 

70 

•2.0 

80 

•2.5 

05 

3.0 

08 

4.0 

100 

Table  IT. 

Rate  of  loss  of  activity  of  radium  emanation  after  reach- 
ing its  maximum  after  collection  : — 

Time  from 


max 

Activity. 

Time  fi( 

)ni 

max. 

Ac 

ivity. 

0 

hours 

...      H 10 

1  (la_\  an 

1  r, 

hours 

70.0 

1 

00.25 

12 

., 

7().3 

...       07.8 

2  day.s 

18 

•• 

73 
G9.8 

4 

...       07 

"2 

(') 

m.7 

5 

05.  (i 

2 

12 
18 

•• 

03.7 

7 

...       '.)-!. 8 

3  (la\s 

58.3 

8 

...       '.M.I 

3.85  days 

50 

0 

hours 

...       03.5 

3   days 

•20.^  hours 

... 

50 
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Taijle 

11.— coutiniKil. 

Time  from 

max. 

Activity. 

Time  fr 

om  max. 

Activity, 

10 

...       92.7 

4 

days 

...     48.7 

11 

...       92 

4 

,, 

12       ,, 

...     44.5 

12 

...       91.4 

5 

days 

...     40.6 

18 

...       90.7 

5 

)  > 

12       „ 

...     87.2 

11 

...       90 

G 

days 

...     33.9 

15 

...       89.4 

6 

>  > 

12       ,, 

...     31 

16 

...       88.7 

7 

days 

...     28.4 

17 

...       88 

8 

, , 

...     23.7 

18 

...       87.4 

9 

, , 

...     19.8 

19 

8(;.7 

10 

...     1G.5 

•_>() 

8(3 

11 

. , 

...     13.8 

•21 

...       85.4 

12 

...     11.5 

22 

...       84.7 

13 

9.C 

23  „  ...       84.1       14         ,,       ...  ...       8 

24  ,,  ...       83.5       21  ,,      ...  ...       2.3 

Note. — When  radium  emanation,  \vliicli  is  ixr  v*  an 
inert  ^as,  is  pum|)ed  oft"  from  tlie  parent  radium  solution, 
il  leaves  behind  the  solids  radium  A,  B,  L\  etc. — /.<  .,  the 
"active  deposit."'  As  soon  as  the  emanation  ri-aches  the 
receptacle  into  whicli  it  is  suhsocpunily  sealed,  it  begins  to 
de[)osit  therein  I'resli  radium  A,  H,  (',  etc.  '^Paljle  1.  shows 
the  rate  ot  iucieasc  of  activity  till  the  ma.xinunn  amount 
of  radium  ('  lliat  can  be  lormcd  rmni  tiic  emanation  present 
has  collectetb  tbat  is.  lill  e(piilibrium  has  been  eslablislied 
l)et\veen  I'adiiuu  emanaliou  and  lachum  ('.  it  takes  lour 
hours,  as  shown  in  Table  1..  lor  this  to  occiu'.  .M'ter  Tour 
hoius  the  snppl\  of  radium  ('  decri>ases  in  the  sanu'  pro- 
portion as  its  sourci',  radium  eir.auat  ion,  so  theii'  cipiili- 
brium  is  maintaineti. 

The  rate  ol'  decay  ol  radnun  emanation  is  shown  m  Table 
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II.  In  this  table,  "  time  from  maximum  "  means  either 
(1)  the  time  from  the  highest  maximum  four  hours  after 
collection,  which  must  be  measured  by  the  electroscope, 
iisin^  Table  I.  if  necessary ;  or  ("2)  the  time  from  the  maxi- 
nuun  at  any  subsequent  period  as  calculated  from  Table 
II.  The  latter  table  has  been  considerably  extended  to 
include  the  hourly  decrease  for  twenty-four  hours.  By 
re[)eatedly  using  this  part  of  the  table,  the  calculation  for 
estimating  the  quantity  of  emanation  present  is  shortened. 
Thus,  nine  capillaries  showing  an  aggregate  activity  of  37.7 
niillicuries  four  hours  after  being  charged  will  in  49  hours 
have  an  activity  of  37.7  x  .698  x  .99-25,  or  26.11  milli- 
curies.  If  a  patient  is  then  treated  by  them  for  six  hours, 
the  average  quantity  employed  is  37.7  x  .698  x  .97,  or 
25.52  niillicuries — i.e.,  the  quantity  present  at  half  time 
(52  hours)  in  the  treatment.  If  the  patient  is  treated  for  5 
hours  the  quantity  factor  is  37.7  x  .698  x  ]/2  (.978  + 
.97),  or  25.63  niillicuries.  The  doses  are  respectively  re- 
corded as  25.52  (9)  6  -  153.12  mch.,  and  25.63  (9)  5 
-  128.15  mch. 

In  planning  the  treatment  to  be  undciliikoii  by  a  set  of 
capillaries  I  find  it  an  advantage  to  ]noceed  on  certain  lines. 
Cases  where  there  is  evidence  to  show  that  short  ex})osure 
with  a  large  amount  of  radiimi  gives  Iho  best  results  are 
heated  first,  .\gaiii.  I  cndeaxour  lo  use  Ircsh  capillaries  in 
such  )X)sitions  as  in  llic  throat  and  niontli.  where  a  long 
exposure  is  tryirig  to  the  patient.  In  my  ex|>erienee 
secondiiry  malignant  glands  seem  to  benelit  most  by  small 
(|ii;itil  ities.  Willi  the  glands,  too,  the  risk  of  over-ex|H)sure 
is  thus  lessened.  Small  ;:ro\\tlis  wliere  the  needles  are  in- 
serted very  close  together  can  legitimately  be  dealt  with 
by  small  (|uanl  ities.  and  rodt>nt  ulcers  art-  partieidarly 
benefited  by  long  exposure  to  small  (|uanl ities.    It  is  usually 
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safer  also  to  use  small  quantities  where  a  dose  is  bein^f 
repeated. 

Besides  illustrating  dosage,  the  following  account  is  in- 
tended to  furnish  an  example  of  the  amount  and  variety 
of  work  that  can  be  accomplished  by  a  single  set  of  emana- 
tion capillaries.  The  cases,  eleven  in  number,  and  all  in- 
operable, are  not  selected,  but  are  simply  those  which 
ha])pened  to  be  ready  for  the  dose  of  radium  at  the  time  I 
was  able  to  secure  it.  They  were  treated  by  9  capillaries 
containing  radium  emanation  which  reached  its  maximum 
activity  of  37.7  millicuries  at  4.1  p.m.,  on  the  4th  June 
last,  and  which  were  sujiplied  to  me  by  the  Royal  Dublin 
Society  Radium  Institute.  One  patient  with  a  malignant 
tonsil,  whom  I  had  arranged  to  treat,  died  while  T  was 
waiting  for  the  radium,  and  another  suffering  from  rodent 
ulcer  failed  to  keep  his  appointment. 

The  series  is  typical  of  the  routine  I  have  adopted,  and 
well  illustrates  the  economical  use  of  the  valuable  thera- 
peutical agent.  I  am  not  at  present  concerning  myself  with 
the  efficiency  of  the  method  described  before  (1),  and  em- 
ployed by  me  for  over  a  year  and  a  half,  in  which  a  number 
of  glass  ca])illaries  containing  emanation  are  buried  in  the 
tissues  included  in  the  lumen  of  fine  exploring  needles. 
Besides  being  extensively  used  in  Dublin,  radium  emana- 
tion capillaries  in  needles,  are  now,  Professor  Joly  informs 
me,  largely  employed  in  the  Manchester  Radium  Institute, 
which  is  under  the  direction  of  Professor  Rutherford  ;  and 
I  know  arrangements  have  been  made  by  Dr.  Russell  to 
have  them  supplied  at  the  Glasgow  Radium  Institute, 
where  Mr.  Fleck  is  in  charge.  Judging  by  the  results 
that  have  been  shown  here  and  published  i)y  others  who 
have  followed  this  technique,  T  think  it  may  be  claimed 
that  the  procedure  has  a  good  deal  to  recommend  it.     it 
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has  also  been  jiroved,  T  take  it,  thai  the  method  is  not 
i'rau^lit  willi  imdiie  risks  of  over-exposure  and  sloii«jhinfj 
owiiij^  to  ineClieient  screeninj^'  and  secondary  rays  from  the 
metal,  as  was  su^f^ested  at  the  British  MtMliea!  Association 
meeting"  last  year.  I  have  already  pointed  out  in  this  Sec- 
tion (-J)  that  screeninj^  in  radiotherapy  is  only  a  means  of 
securing  uniformity  of  radiation,  v^'hich  uniformity  is 
secured  in  this  method,  with  the  minimum  waste  of  thera- 
peutic rays,  by  the  sub-division  of  the  dose  into  "  multiple 
foci  of  illumination,"  as  suggested  by  Professor  Joly. 

The  following"  is  a  summary  of  the  |)atients  treated,  and 
contains  particulars  of  disease,  time  of  radiation,  and  dose. 
The  dose  is  recorded  as  suggested  in  tlu'  beginning  of  this 
])aper.  For  instance,  86.04  (9)  10  ^  800.4  mch.  indicates 
that  the  mean  quantity  of  emanation  employed  or  the 
amount  ol  emanation  at  half-time  in  the  treatment 
was  8().0t  millicui-ies.  that  '.)  needles  or  foci  of  radiation 
were  used,  and  the  duration  of  the  exjiosure  was  10  hoiu's ; 
while  360.4  millicurie  hours  conveys  an  idea  of  the  dose 
administered,  and  is  a  convenient  record  of  the  total 
amount  of  icjnisation  eifected. 


Summary  of  Patients, 

1.  Recurrent  cancer  of  rectum. — Tiuu',  5  p.m.,  4/6/ir) 
to  .'{a.m.,  5/6/15.      Dose.  86.01  (Oi  10  -  860.4  mch. 

•J.  Cancer  of  root  of  tongue  and  epiglottis. —  Mpiglottis  : 
Time,  •_'  p.m..  5/6/15.  to  1  a.m.,  6/6/15.  Do.se.  8.104  (h 
11  -=  ;57.  I  1  null.  Koot  of  tongue  and  epiglottis:  Time, 
1  a.m.  to  10  a.m..  (')/6/15.  Dose.  <).45  (8)  0  -  S5.1  mch. 
Total,  1I-J.5I  luch. 

8.  I*jpitiielionui  of  palate. ^Time,  •_'  p.m.  to  7  p.m., 
5/6/15.     Dose,  20.86  (6)  5         l()1.8  mcli. 

4.   Sarcoma  of  (heck,  rij^ht  nostril,  and  naso-pliarynx. — 
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Nose  :  Time,  2  )).m.,  5/0/10,  to  II  a.m.,  0/0/15.  IJose, 
0.50/1  (2)  lil  =  137  mch.  Naso-pharynx  through  palate  : 
Time,  1  a.m.  to  10  a.m.,  0/0/15.  Dose,  1-2.01  (4)  9  - 
118.48  mch.  Cheek  :  Time  8  |).m.,  8/0/15,  to  K)  a.m., 
<)/0/15.  Dose,  11.28  (0)  14  -  157.5  mch.  Total,  407.78 
mch. 

5.  Carcinoma  of  etlimoidal  cells,  maxillary  antrum,  and 
orbit. — Time,  1  p.m.,  0/0/15,  to  2  ]).m.,  7/0/15.  Dose, 
24.51  (0)  25  -  012.78  mch. 

0.  Epithelioma  of  vulva  and  glands  in  groin. — Time, 
5  p.m.,  7/0/15,  to  8  a.m.,  8/0/15.  I^ose,  20.48  (0)  15 
-  800.4  mch. 

7.  Malignant  glands  in  neck. — Time,  2  ]).m.  8/0/15, 
to  2  i).m.,  9/0/15.     Dose,  5.51  (8)  24  -  132.2  mch. 

8.  Epithelioma  of  tongue. — Time,  2  ]i.m.  to  0  p.m., 
8/0/15.     Dose,  2.2  (0)  4  =  48.8  mch. 

9.  Sarcoma  of  chin. — Time  2  |).m.  to  9  p.m.,  9/0  15. 
Dose,  10.00/2  (0)  7  -  35.21  mch. 

10.  Epithelioma  of  tongue  and  glands  in  neck. — Time, 
3  p.m.,  12/0/15,  to  2  p.m.,  18/G/15.  Dose,  7.35  (8)  23 
=  169  mch. 

11.  Cancer  of  rectum.— Time,  3  p.m.,  13/0/15,  to  2 
p.m.,  14/6/15.     Dose,  6.1/1   x  23  =  140.3  mch. 

Patient  (1)  had  been  operated  on  about  a  year  jireviously 
for  cancer  of  the  rectum.  Some  nodules  had  developed 
near  the  anus,  causing  partial  obstruction.  These  nodules 
diminished  greatly  in  size  as  a  result  of  my  treatment.  The 
capacity  of  I  he  bowel  was  considerably  increased,  and  tlu^ 
patient  was  able  to  evacuate  the  rectum  more  freidy.  so 
that  colotomv  was  deferred,  and  is  still  not  necessarv. 

Patient  (2)  had  a  greatly  inhlt rated  e|iiglottis  whiidi 
threatened  to  choke*  him.  The  tissue  was  so  friablt>  that 
iiidy  on(>  uchmIIc  ]]  inclu's  loJig  could  be  mad(*  to  itMnnin  in 
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position.  To  overcome  this  difficulty  I  inserted  needles 
2-^:  inches  long  into  the  root  of  the  tongue  and  the  epiglottis, 
from  the  surface,  entering  them  just  below  and  in  front  of 
the  angle  of  the  jaw,  and  guiding  them  into  position  by 
the  aid  of  my  finger  in  the  throat.  The  capillaries,  of 
course,  were  at  the  point  of  the  needles.  As  a  result  of 
treatment.  Dr.  Richard  Hayes  verified  that  the  tumour 
of  the  epiglottis  had  melted  away,  and  the  whole  condition 
of  the  ]iart  was  very  much  improved.  This  patient  had 
a  number  of  affected  glands  in  the  neck,  and  was  in  a 
very  critical  condition  when  I  saw  him.  He  died  about 
four  months  later,  with  well-marked  cachexia.  For  a  time 
the  glands  became  smaller  and  the  throat  improved. 

Patient  (3)  had  been  treated  twice  previously  by  Dr. 
Murphy  of  Rt.  Vincent's  Hospital  and  myself.  The 
original  ulcer  of  the  palate  had  comiiletely  disappeared. 
This  treatment  was  undertaken  for  some  extension  along 
the  fauces,  and  w'as  successful  in  causing  it  to  disappear, 
as  far  as  could  be  judged  by  apjiearances. 

Patient  (4)  had  a  tumour  at  the  junction  of  the  upper 
jaw  and  cheek,  which  was  about  the  size  of  a  pigeon's 
0'fi<^,  and  which  greatly  disfigured  his  face.  His  right 
nostril  was  completely  blocked,  and  two  or  three  days 
previous  to  treatment  he  had  a  very  severe  hfemorrhage  from 
this,  as  a  result  of  which  he  was  quite  blanched.  His 
naso-pharynx  was  also  choked  up  with  the  growth.  T  first 
put  two  needles  loosely  into  his  right  nostril;  later,  four 
right  through  the  soft  |)ahite  into  the  growth  of  the  naso- 
phnrynx  ;  and  later  still,  six  needles  were  inserted  from 
inside  the  mouth  into  the  tumour  of  the  cheek.  This  was 
the  second  dose  administiMcd  in  the  Inst  region.  This  bov 
has  not  been  I  rented  since.  His  nostril  and  naso-pharynx 
linve   bt'coinc   t|iiitf   cIcMr.   ;ind    Dr.    IJiclmid    llnyes.    who 
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kindly  examined  him  for  me,  found  that  the  growth  had 
completely  disappeared  from  these  regions.  There  is  still 
a  slight  swelling  of  the  cheek.  The  patient  considers  him- 
aelf  well,  and  he  looks  healthy.  Up  to  the  present  1  have 
considered  it  unnecessary  to  give  him  further  treatment. 
This  [)atient,  whom  you  have  seen  here  to-night,  was  this 
morning  examined  by  Dr.  Hayes  and  myself.  A  swelling 
was  found  near  the  right  Eustachian  tube.  This  has  not 
atfected  his  hearing,  but  will  require  further  treatment. 
His  right  nostril  is  [>erfectly  clear,  in  fact  larger  than 
normal,  as  the  turbinated  bones  have  atrophied. 

Patient  (5)  had  been  operated  on  by  Dr.  Mur[)hy  of  St. 
Vincent's  Hospital.  He  had  considerable  swelling  of  the 
right  cheek  over  (he  antrum  of  Highmore,  and  proptosis 
of  the  right  eye,  evidently  due  to  growth  in  the  orbit.  Six 
needles  were  inserted  into  the  orbit,  three  along  its  inner 
nuirgin,  three  along  its  lower  margin,  and  three  into  the 
antrum  through  the  cheek.  As  a  result  of  this  and  a  [)re- 
vious  (lose,  a  marked  de])ression  developed  over  the  antru.ui 
of  Highmore,  due  to  atrophy  of  the  growth.  The  tumour 
of  the  orbit  diminished,  and  the  pain  was  greatly  relieved. 
lie  leliu'ued  to  work.  \\'hen  1  last  saw  him  there  were 
a  C()U[)le  of  sinuses  in  the  position  where  two  needles  had 
been.  This  patii'ut  refused  further  treatnu'iit.  and  .1 
!)elie\-e  his  condition  has  beconic  consii.]eral)lv  worse. 

i'atienl  ((>)  had  an  inopcMative  lungating  e[)ithelionui  of 
the  vulva  which  caused  her  great  pain  and  discomfort,  ami 
bled  l're(piently.  She  was  treated  in  A|)ril.  and  improved 
so  markedly  that  Dr.  AHVed  Smith,  of  Si.  \'inciMU"s  Hos- 
pital, was  easily  ahli"  to  icinoxc*  tlu-  growth.  Dr.  Smith 
kindly  wrote  lo  iiu>  sayinu  :  — "  The  progress  t)['  llu"  case 
was  most  inl(Mesi  iuj^.  I  look  forwaid  with  nuich  concern 
as  lo  the  ullinialc  result  ;  there  is  no  iktubt  as  to  the  I'linical 
T  B 
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cure,  tln'  I  lit  lire  can  only  determine  its  permanency.  She 
came  to  my  ward  a  physical  wreck.  She  returned  home 
without  any  trace  of  the  tumour,  feeling  and  looking  well.  " 
The  present  dose  was  intended  as  a  prophylactic  one.  1 
am  sorry  to  say  this  j)atient  has  now,  alter  six  months, 
apparently  some  return  of  her  trouble,  and  is  coming  up 
from  the  country  for  further  treatment. 

Patient  (7)  was  in  a  very  bad  way  with  ulcerated  glands 
of  the  neck,  and  I  do  not  think  his  condition  was  materially 
improved  by  the  treatment  on  this  occasion.  A  few  months 
before  he  imjnoved  so  much  that  he  had  g(jne  back  to  work 
and  neglected  to  attend  me. 

Patient  (8)  had  a  very  chronic  scpiamous  epithelioma  ot  the 
tongue,  which  Professor  ]\IcWeeney — to  wlioin  1  am  much 
indebted  for  examining  this  and  a  number  of  other  speci- 
mens— says  has  an  extremely  marked  tendency  to  undergo 
keratinisation.  This  patient  has  been  much  improved  by 
rufliiiiii  treatiuent.  The  glands  under  the  jaw  are  less 
evident.  The  mouth  and  tongue,  which  were  originally 
very  foul,  have  become  clean.  Treatment,  especially  any 
large  dose,  seems  to  cause  the  melting  away  ol'  the  tissue 
willioiil  producing:  a  dislinet  slough,  lie  has  lost  over  half 
of  the  anterior  third  ol   his  tongue. 

Patient  (*))  has  a  sarct^ma  ol  the  chin  which  had  ulceiated 
through  the  skin.  The  tumour  had  considerably  diminished 
with  pre\  ioiis  radiiuii  treatment.  The  needles  in  this  case 
were  inseiled  in  liiu"  into  a  sterilised  |>iece  ol'  lint  and  used 
by  surface  application  on  the  ulcer. 

Patient    (1<>)  appeaii'd  to  derive  great   benelit    Irom   the 
treatment,  but  iniloit  una!  ely  I  lia\e  since  lost  si;jht  ol  him. 
When  I  lirst  saw  lum  lie  was  hardly  able  to  swallow  lluid 
a  week  al'ti'i- Ireatmeut  he  was  able  to  eat  meat.    Hi' stated 
that  all  the  pain  and  .soreness  had  ^out-  Irom  the  root  of 
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the  tongue  where  the  disease  was  situated.  Five  needles 
were  used  in  the  glands ;  three  long  ones  were  inserted  in 
the  root  of  the  tongue  from  the  surface  of  the  neck,  in  the 
same  manner  as  in  patient  (2). 

Patient  (11)  had  an  advanced  cancer  of  the  rectum.  The 
treatment  was  employed  to  check  the  constant  hcX'morrhage, 
in  which  it  succeeded  to  some  extent.  Soon  afterwards  he 
returned  to  the  country,  hi  this  case  the  capillaries  were 
fixed  in  the  top  of  a  thermometer  case  by  paraffin,  which 
was  in  turn  surrounded  by  thin  lead,  and  the  whole  tied  in 
the  finger  of  a  rubber  glove. 

To  sum  up  it  will  be  seen  that  these  capillaries  were 
utilised  for  ten  days,  till  their  activity  was  reduced  from 
37.7  millicuries  to  ()."2  millicuries.  Eleven  patients  were 
treated  and  fourteen  doses  were  administered.  The  parts 
treated  were  : — The  orbit,  the  antrum  of  Highmore,  the 
nose,  the  naso-pharynx,  the  cheek,  the  anterior  part  of 
the  tongue,  the  root  of  the  tongue,  the  palate  and  fauces, 
the  e|>iglottis,  glands  in  the  neck  and  the  groin,  the  vagirui, 
and  the  rectum.  The  capillaries  were  used  in  short  needles 
and  in  long  needles ;  they  were  buried  in  the  tissues 
separately,  employed  for  surface  ai)|)lication,  and  collected 
into  a  single  tube,  according  to  the  requirements  of  each 
case. 

Ill  conclusion  I  do  not  think  an  accoimt  of  anv  work  with 
ladiiun  in  Dublin  is  comj)lete  without  exiu'essiiig  the  in- 
debtedness of  the  medical  iirolession  in  this  city  to  tlu' 
Royal  l)ul)lin  Society  for  the  arrangeini'nis  iliey  have  made 
for  supplying  radium  emanation  for  the  relief  of  suffering 
in  the  |H)or  as  well  as  in  the  rich.  We  who  have  used  the 
capillaries  recognise  how  nuieh  we  c)we  to  the  skill  and 
ungrudging  laboiu'  ol'  Mr.  Moss,  ilie  l\ei:istrar.  who.  be- 
sides beinu   tlu'   lirsi    to   make   llieni.   has  devotinl   a   i^ieat 
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deal  of  time  to  devising  and  setting  up  the  a()|)aiatiis  tor 
cluirging  them  witli  emanation. 
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A  NOTE  ON  FOUR  SrEGTCAL  CASES. 

By  W.  I.  DE  COURCY   WHEELER.   F.R.C.S.I.  ; 

Surgo.oii   to   MiTcor's   Hoc^pitnl,   Dulilin. 

[Road  in  tho  Section  of  Surgerv,  Novombor  "»,  1015.] 

Four  cases  illnstrating  widely  clifFerent  fields  of  siirgen' 
have  recently  come  under  my  notice,  and  appear  to  me, 
notwithstanding  the  fact  that  no  general  surgical  principles 
are  involved,  to  l^e  worthy  of  record. 

BILIARY    OBSTRUCTION. 

I  had  the  opportunity  of  seeing  about  two  months  ago 
a  doctor,  aged  sixty-five,  on  whom  I  had  operated,  in 
July,  1910,  for  biliary  obstruction.  The  case  was  quite 
unusual,  if  not  unique.  His  history  prior  to  the  date  of 
operation  was  typical  of  stone  in  the  common  bile  duct. 
In  September,  1009.  having  had  repeated  attacks  of  biliary 
colic,  he  was  operated  upon  in  a  Dublin  hospital,  and  the 
biliary  tract,  so  far  as  I  could  ascertain,  was  thoroughh' 
searched,  with  a  negative  result.  When  this  patient  con- 
sulted me  nearly  a  j'car  later  he  had  a  large  ventral  hernia, 
and  was  still  suffering  from  intermittent  attacks  of  violent 
colic,  followed  by  jaundice.  W^ith  the  assistance  of  the 
late  Sir  John  Lentaigne,  I  opened  the  abdomen  and  com- 
meuced  a  systematic  search  of  the  biliary  ti-act.  The 
gall-l)laddcr  was  practically  non-existent,  a  tedious  dis- 
section failing  to  demonstrate  even  its  remnants  amongst 
the  adhesions  and  fi])rous  tissue.      V<n-  all  I  kiKnv .  the  }j;ali- 
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bladder  was  removed  at  the  previous  operation.  The 
common  bile  duct  was,  however,  easily  demonstrated,  and 
was  greatly  dilated. 

•  At  this  stage  of  the  operation  we  had  no  doubt  that  a 
stone  would  be  found  near  the  ampulla  of  Vater,  but  after 
thorough  search  we  were  soon  satisfied  that  none  existed. 
As  a  dernier  re'<sort  the  duodenum,  already  mobile,  was 
opened,  and  the  cause  of  the  trouble  now  became  apparent. 
A  small  cyst,  tense,  and  presenting  rather  the  appearance 
of  the  familiar  ganglion  of  the  wrist,  was  found  in  or  about 
the  orifice  of  the  common  bile  duct.  The  cj'st  was  laid 
open,  and  a  mucoid  fluid  with  some  granulation  tissue  was 
released  from  the  sac.  Instantly  bile  poured  into  the 
duodenum  and  tended  to  flood  the  field  of  operation. 
Unfortunately,  not  recognising  the  rarity  of  such  a  con- 
dition, I  had  no  microscopical  examination  made  of  the 
cyst  wall  or  its  contents.  The  duodenum  was  securely 
closed  by  two  layers  of  suture  and  the  operation  com- 
])loted.  The  patient  remained  ^^•ell,  and  had  no  recurrence 
of  jaundice  or  colic.  A  point  of  interest  arose  in  this  case 
worthy  of  mention.  As  a  lesult  of  the  first  operation  in 
190*).  a  large  ventral  hernia  had  developed,  and  in  closing 
this,  at  the  operation  just  described,  "forty-day  ""  chro- 
mioised  catgut  ^^'as  used  in  internipted  sutures.  In  fi\e 
days  the  catgut  had  become  completely  absorbed,  and  it 
was  necessary-  to  lo-ana'st  hetise  t  he  ])atient  and  re-stitch  the 
abdominal  wall.  The  remnants  of  the  interrupted  sutures 
were  picked  out  of  the  tissues  and  found  to  lie  almost 
comjjletel}^  absorbed.  This  illustrates  the  necessity  of 
bearing  in  mind  that  the  rate  of  al)soriition  of  catgut  in 
aponeurotic  structures  depends  more  on  the  anu>unt  of 
tension  than  on  the  thickness  or  the  nietiuMl  ot  prepara- 
ti(»n.      It   jilniosf   sliinds  to  reason  that    the  absorption  of 
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catgut  will  accelerate  in  proportion  to  the  amount  of  pull, 
and  yet  this  is  a  point  constantly  overlooked. 


URINARY    FISTULA. 

The  second  patient  called  on  me  a  month  ago  to  report 
his  condition.  He  had  suffered  in  September  of  ISSO 
from  a  stone  in  the  liladder,  which  was  removed  in  a 
Dublin  hospital  by  the  supra-pubic    route.     The  bladder 


Fio.  1. 

Operation  for  the  euro  of  ]x>rsistont  supra-pubic  urinary  listula,  24 
years"  duration,  'i'ho  oixMiini^  in  tlio  bladder  wall  is  sutuix-d  and  the  ivfloc- 
tion  of  tbo  i)oritonoinn  gras|K>d  with  forceps. 

was  apparently  stitched  to  the  skin,  as  was  the  custom  in 
the  early  days  of  supra-pubic  cystotomy.  The  patient 
was  for  three  months  in  hos])ital,  and  he  related  to  me  how 
sometimes  the  wouiul  woulil  ilose  for  a  fortnight  and  then 
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re-open.  A  pad  and  truss  ]:)elt  wore  supplied  to  keep 
pressure  over  the  fistula  in  order  to  encourage  the  flow  of 
urine  per  vias  naturales  :  the  result  was  unsatisfactory. 
A  second  operation  was  performed  in  1800  in  an  endeavour 
to  close  the  fistula.  At  this  time  he  remained  for  two 
months  in  hospital.  In  November,  1013,  twenty -four 
years  after  the  urinary  fistula  was  established,  I  saw  the 


Fro.  'J. 

Thd  poritonoiiin  lins  l)oon  nponod  and  a  tonpui'-liko   flap  of    omoiituin 
BficiinHl  ))otwoon    tlio   siituros    in    tlio   hindcior    wall    and    tlio    su|x^rficial 

tisHUOfl. 

patient  foi-  llic  first  lime.  \\v  was  then  woiiring  his  ])ad 
and  truss.  Aruuioniacal  urine  was  eseaj)inu;  and  trickling 
down  in  eveiy  direction,  causing  excoriation  of  the  skin 
and  rendering  tiie  jiatient  unpleasant  to  himscKand  every- 
ImkIv  else.      A  large  aica   ol    the  supra -pubic   n^gionwas 


occupied  by  thin  scar  tissue,  and  an  aperture  in  this, 
through  which  a  small  catheter  could  be  passed,  led  into 
the  bladder.  The  urine  was  very  foul  and  contained  a 
quantity  of  pus.  Both  the  kidneys  were  enlarged,  and  the 
right  kidney  contained  several  calculi,  as  shown  by  rr-rajs. 
There  was  no  urethral  obstruction.  The  patient  refused 
to  have  the  condition  in  his  kidneys  surgically  dealt  with, 
but  was  willing  to  undergo  any  operation  to  close  the 
supra-pubic  fistula.  In  November,  1013,  an  elliptical 
portion  of  the  scar  tissue  was  excised.  The  bladder  was 
dissected  free,  and  the  opening  in  its  wall,  after  freshening 
of  the  edges,  was  closed  with  two  layers  of  suture.  It 
appeared  likely  that  if  the  operation  was  completed  by 
this  method  a  fresh  fistula  would  very  rapidly  form,  and 
the  operation  be  no  more  successful  than  those  attempted 
previously.  After  preparation  of  the  field  of  ojieration  a 
small  opening  was  made  into  the  peritoneum  at  its  re- 
flection from  the  upper  portion  of  the  bladder  (Figs.  I 
and  2).  The  great  omentum  was  pulled  through  this 
aperture,  and  a  large  flap  laid  over  the  l)ladder  between 
the  vesical  wall  and  the  superficial  tissues.  The  flap  was 
anchored  in  place  by  several  points  of  interrupted  suture. 
Almost  two  years  have  noA\-  elapsed,  and  the  ])atient 
lias  had  no  urinary  leak,  and  is  much  gratified  at  the  result. 
His  condition  prior  to  operation  was  truly  miserable. 

CAPSITLOTOMY  OF  THE  ELBOW  JOINT. 

The  third  case  was  one  of  a  soldier  wounded  some 
months  ago  in  one  of  the  battles  for  Calais.  He  sustained 
a  comminuted  fracture  of  the  right  humerus  just  above 
the  elbow  joint.  He  was  admitted  to  Mercer's  Hospital 
aboiit  two  months  after  the  infliction  of  the  wound.  The 
fracture  had  been  treated  with  great  success  in  a  hospital 
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m  Scotland,  and  the  fragments  were  in  excellent  position. 
A  very  usual  deformity,  however,  resulted — the  deformity, 
in  fact,  which  is  common  after  all  fractures  of  the  arm 
a])ove  and  below  the  elbow  joint — i.e.,  while  flexion  was 
almost  perfect,  the  elbow  could  be  extended  only  to  an 
angle  of  120,  full  extension  being  impossible.  On  using 
force  in  the  direction  of  extension  the  characteristic 
prominence  of  the  biceps  tendon  was  noticeable.  J.  B. 
Murphy  has  pointed  out  that  this  inability  to  extend, 
either  jDassively  or  actively,  the  arm  is  due  to  an  adaptive 
shortening  of  the  anterior  portion  of  the  capsular  ligament 
of  the  elbow  joint. 


Capsulotomy  of  tlio  elbow  to  ol)tain  full  oxtonsion  .iftor  injiirios  to  tln> 
olliow  joint.  A  tonotomo  (.Tones)  is  passod  across  tho  bono  abovo  tho  internal 
condylo  of  tho  btinionis  and  tbo  capsulo  rlividcd. 

It  is  often  quite  useless  in  such  cases  to  lengthen  the 
biceps  tendon,  and  no  reasonable  force  will  stretch  or 
rupture  the  capsule  sufficiently  to  permit  full  extension. 
It  will  be  si'cn.  therefore,  that  the  rational  o])eration  in 
such  cases — and  they  are  extrenu'ly  common — is  to  divide 
the  anterior  jiortion  of  the  capsule  by  the  oj)eration  of 
capsulotomy.  A  small  incision  is  made  down  to  the  boiu' 
al)(»\('  one  Of  both  of  the  luinicral  condyles.  A  tenotonu' 
is  passed  closely  along  the  boiU'  just  aboxc  the  joint  ami 
behind  the  vessels  (Fig.  .')).     The  sharp  e<lge  is  turned  on 
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the  capsule,  and  the  latter  can  be  divided  with  a  few- 
sharp  strokes.  After  this  simple  operation  the  arm  falls 
into  the  straight  position,  and  there  is  no  tendency  of  the 
deformity  to  recur  (Fig.  4).  This  patient  was  exhibited  to 
illustrate  the  efficiency  of  the  operation  on  April  0th, 
1915,  at  the  Royal  Academy  of  ^Medicine  in  Ireland  (see 
Trnn.mction.<i.yo\.xxxn\.  p.  221).  Since  this  case  I  have  twice 


Fiu.  4. 

Capsulotomy.     After  division  of  the  anterior  portion  of  the  capsule  the 
joint  "  falls  "  into  the  extended  position. 

performed  the  operation,  with  most  gratifying  results.  I 
have  applied  the  same  principle  once  in  flexion  contraction 
of  the  wrist  and  once  in  a  case  of  cripjiling  ai-thritis  of  the 
hip  joint  after  the  lip  of  osteophytes  had  been  removed  by 
the  operation  of  cheilotoni}-, 

DIFFUSE  TRAUMATIC   ANEURYSM   OF  THE   TIBIAL 
ARTERIES. 

Tlie  last  case  I  wish  to  report  is  that  of  an  oflice4\ 
Captain  W.,  wounded  in  the  recent  fight  for  Loos.  The 
bullet  entered  the  outer  side  of  the  calf  of  the  right  leg, 
a  Httle  above  the  middle  and  midway  between  the  front 
and  the  back.  It  passed  obliquely  upwards  and  inwards, 
and  found  exit  through  a  large  opening  about  1  \  inches 
behind  the  postero-internal  margin  of  the  tibia,  above  the 
junction  of  the  u])per  and  middle  third  of  the  leg.  Some 
haMUorrhage,  preceded  bj'  great  pain,  occurred  from  this 
i)})ening  in  his  transit  from  France  to  Ireland. 
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Dr.  Miller,  R.A.M.C,  who  attended  this  oflficer  in  the 
trenches  (and  who  was  himself  wounded  shortly  after- 
wards,  and  was   Ijrought  as  a   patient   to   the   Officers 
Hospital  in  Dublin),  informed  us  that  he  had  found  diffi- 
culty in  checking  the  haemorrhage  in  the  first  instance. 
Oil  October  18th,  three  weeks  after  he  had  received  the 
wound,  the  patient  was  seized  with  intense  pain  in  the 
leg,  and  it  was  found  that  the  calf  on  both  sides  had 
swollen  considerably,  and  great  pulsation  could  be  felt 
over  a  wide  area  on  the  inner  side.     The  pulsation  ex- 
tended almost  from  the  knee  to  the  middle  of  the  leg.     On 
the  following  morning  blood  commenced  to  ooze  from 
tlie  internal   exit  wound,   and   it  was  seen   that   active 
surgical  intervention   had   become  necessary.     We  wove 
confronted  with  several  problems  : — First,  notwithstand- 
ing the  pulsation  on  the  inner  side  of  the  leg,  it  was  im- 
possible to  say  whether  the  anterior  tibial  or  the  posterior 
tibial,  or  both  arteries,  had  been  injured  by  the  bullet  : 
secondly,  if  it  was  the  posterior  tibial  artery,  as  seemed 
most  likely,  the  injury  was  too  high  up  to  ligature  tliis 
vessel  by  the  usual  route  ;  thirdly,  ligature  of  the  posterior 
tibial  artery  below  the  popliteus  muscle  at  or  near  the 
origin  of  the  peroneal  branch  arterA-  might  have  jiroved 
inelYective  or  useless,  es])ecially  when  it  was  uncertain  if 
the    anterior   tibial    artery    liad    been    wounded.      In    the 
circumstances  it  was  decided  to  tie  the  popliteal  artery  in 
the  lower  third  of  the  thigh.     Tlie  incision  was  made  in 
this  position  l)ehiiid  the  tendon  of  tlie  achhictor  magnus 
musch'.      It    was   not    dillieult  to  expose   the  artery   sur- 
rounded by  fatty  tissue  behind  the  fciuui'.  but  great  care 
had  to  b(>  exercised  to  se])arate  the  vein  which  lay  iu  the 
depths  of  the  wo\ind  eoNcriug  tli(>  arteiy  in  this  ojuMatiou. 
A  double  No.  4  silk  ligature  was  ])asse(l  round  \\\v  artery 


By  Mit.  W.  T.  DF-:  Coircy  Wheeleu.  20 

and  secured.  The  exit  wound  at  the  inner  and  upper  por- 
tion of  the  leg  was  enlarged  and  the  fingers  were  passed  into 
a  cavity  without  definite  walls  about  the  size  of  a  tennis 
ball  containing  blood-clot.  There  was  direct  communica- 
tion between  this  cavity  and  the  point  of  entrance  through 
tile  interosseous  membrane.  The  fibula  had  been  grazed 
by  the  bullet.  A  large  tube  was  now  passed  fi'om  the  inner 
wound  through  the  interosseous  membrane  and  out 
through  a  small  incision  which  corresponded  to  the  point 
of  entrance  of  the  Ijullet.  The  septic  wound  was  dressed, 
as  is  our  custom,  with  pads  saturated  in  eusol.  The 
collateral  circulation  was  completely  established  on  the 
day  of  operation,  and  four  days  later  an  artery  as  large  as 
the  radial  was  pulsating  in  relation  to  the  inner  side  of 
the  knee  joint.  It  may  be  of  interest  to  note  that  only 
twelve  cases  of  aneur3'sm  of  the  posterior  tibial  artery  have 
a})peared  in  the  literature  since  1894,  and  that  ^\here  the 
bullet  takes  a  course  such  as  I  have  mentioned,  Dujiuy- 
tren's  difficulties  should  be  remembered.  In  connection 
with  a  case  of  haemorrhage  from  the  calf  caused  by  a  pistol 
bidlet.  this  old  writer  says  :  "  Should  a  ligature  be  tied  on 
the  ends  of  the  divided  vessels  ?  But  what  were  those 
vessels  ?  Was  it  the  anterior  or  posterior  tibial  ?  or  the 
peroneal  or  popliteal  ?  Was  it  several  of  them  at  tiie  same 
time  ?     Should  they  be  attacked  from  before  or  behind  {  "' 

These  problems  Avhich  arose  in  the  practice  of  men  of 
bygone  days  a\  hen  sepsis  and  secondary  luvmorriiage  were 
rife  are  reappearing  daily  as  a  result  of  the  war. 

From  the  brief  account  of  this  case  it  will  bo  nrognised 
that  Morton's  oinnatiou  was  impossil)le,  for  there  was  no 
sac,  ligature  of  the  posterior  tibial  ;nlery  was  not  practic- 
able, and  it  was  doubtful  whethci'  liu"  anterior  liliial  was 
wouiuhnl  or  not.     The  fear  o'  the  first   few   da^s  v  as  the 
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likelihood  of  recurrent  hsemorrhage  owing  to  the  rapid 
development  oi"  the  collateral  circulation. 

Major  Turner,  in  the  number  of  the  British  Jourrud  of 
Surgery  just  published,  records  a  similar  case  which 
further  illustrates  the  surgical  perplexities  surrounding 
what  at  first  sight  seem  to  be  simple  propositions. 

This  case  was  one  of  circumscribed  traumatic  aneurysm 
of  the  post-tibial  artery.  A  tourniquet  was  applied  and 
"an  incison  made  directly  over  the  swelling.  The  sac  was 
opened  but  the  feeding  vescels  could  not  be  identified. 
There  was  a  hole  in  the  tibia  which  admitted  the  fore- 
finger with  ease.  What  were  thought  to  be  the  ends  of  the 
posterior  tibial  artery  were  tied  and  the  cavity  was  packed 
with  gauze.  The  tourniquet  was  released  and  the  gauze 
removed.  There  was  a  s\\  ish  from  some  large  vessel  and 
very  considerable  luemorrhage.  The  tourniquet  was  re- 
applied and  tile  femoral  artery  was  ligatured  in  Hunters 
canal.  The  haemorrhage  was  still  alarming  and  seemed 
uncontrollable.  Turner  considered  that  the  bleeding  vessel 
must  eithei"  have  been  an  e.\ce])tioiially  large  nutrient 
artery  to  the  tibia,  or  that  the  anteiioi'  tibial  artery  had 
been  wounded.  Packing  of  llu'  hole  in  \\\v  lil)ia  with 
strips  of  gauze  soaked  in  tuipt'iitiue  eventually  checked 
the  bleeding.  Tlu'  effects  ot  the  loss  of  biootl  \\ere  very 
marked,  but  the  |)atient  com|)lelely  recovered.  The 
freedom  of  1  he  collalerid  ciivulatiou  was  a  re\ elation  in 
fills  ease. 
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[Head  in  the  Section  of  Medicine,  NoveniliiT  12,  I'Jla.] 

AiioNdST  the  recent  advances  in  Medicine  an  ini]X)rtant 
place   must   be   assigned   to    the    development   of    instru- 
mental   methods   of   observation   in   connection    with    the 
lieart    in    lieahh    and    in    disease.     These    metliods    have 
opened    a    new    ciiapter    in    cardiology,    one    wliicli    has 
already   proved   fruitful   and  which    has   promise   for  the 
future.     While  we  cannot  attach  too  nnich  im))ortance  to 
procedures  with  which  we  liave  long  been  familiar,  to  a 
careful    investigation    of    the    wdiole    clinical    complex    in 
heart  disease,  including  history,  causation,  symptoms,  and 
the    data    all'orded    by    insj)ection,    palpation,    percussiou, 
auscidtation  and  radiogra])liy,  there  can  be  no  doubt  that 
the  polygraph   and   the  electrocardiograph   add   new   and 
important  facts — facts  not  otherwise  available.     13y  their 
instrumentality    the    heart    writes   its   own    message,    and 
the   cardiac   script  can   be  inter))rctcd.   iu)t   yet,   i)erhaps, 
perfectly,  but  still   with  a  certainty  ami   prei-ision  which 
are   constantly   on    the   increase.      The    personal    factor   is 
eliminated :    we   gi*t    the    |)lienoniena    of   disease   at   lirst- 
hand  :    observation    is   made   for   us;   om-   task   is  that  of 
inter|)retation.     In  many  cases,  of  which  heart-block  and 
auricular     librillation     ai'c    good     i>xam|)les.     instrnnnMital 
Juethods  convert  a  clinical  probability  into  a  demonstrateil 
certainty.     Incipient  or  undevelopeil  lesions  which  tell  a 
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(.loiihtful  story  in  response  to  older  methods  of  investiga- 
tion may  reveal  themselves  unequivocally  to  the  electric 
current  and  the  recording  needle.  Physicians  have  lon^ 
heen  in  search  of  some  method  of  observation  which 
would  give  definite  evidence  of  myocardial  changes. 
Our  knowledge  of  valvular  lesions  may  be  regarded  as 
fairly  complete,  but  apart  from  such  gross  changes  as 
hyj)erti()|)h\  and  dilatation,  we  have  all  felt  the  difhcultx 
of  determining  myocardial  lesions.  We  have  been  obliged 
to  rely  upon  an  inquiry  into  history,  causation  and  sym- 
])tonLS.  Physical  examination  has  often  yielded  doubtful 
and  rijuivocal  signs.  In  such  cases  the  electrocardiograi)h 
gives  hope  of  ell'ective  reinforcement  of  our  materials  for 
diagnosis.  Though  the  subject  is  still  far  from  being  coni- 
j)letely  elucidated,  we  may  atiirm  that  the  electric  current 
reacts  in  a  dilTerent  manner  to  healthy  and  to  diseased 
muscle.  Further,  graphic  methods  record  function,  rather 
than  anatomical  conditions.  As  Lewis,  to  whose  writ- 
ings I  am  indebted  for  a  large  part  of  my  information, 
says  : — "  Gra))hic  work  has  dealt  as  severe  a  bUtw  to  the 
prestige  of  anatomical  pathology  as  any  it  has  received 
of  late  years.  Not  that  I  desire  to  dei)recate  this  line  of 
study;  but,  clearly,  as  our  prime  business  is  with  the 
living  and  not  with  the  defuiu-t  organism,  .so  the  [)athology 
of  the  wards  must  take  precedence  of  that  of  tlu'  dead- 
house,  (iiaphic  records  are  records  of  function,  normal 
oi-  perNcrl  :  it  is  of  |»ervt'rt  timet  ion  that  our  patients  com- 
plain. (Irapliic  Work  sharpens  our  pei'ceptions ;  it  pro- 
vides facts  whii-h  are  intensely  satisfai-tory  as  a  basis  for 
argument,  'i'he  ri'cords  are  eh'ar  messages  writ  by  the 
hand  of  disease,  permanent  and  authentic  doeunii'uts. 
which  siliMU-e  do^nia."  I  am  tar  Ironi  denxing  that  the 
electrocardiograph   is  a   \er\   complex   instnnnent.      Its  re- 
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Fig.   1. 
Normal  CardioKram. 


Fio.    1. 
Complete  Heart  Block. 
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cords  are  not  always  clear.  Much  remains  to  be  deter- 
mined, and  it  is  possible  to  ask  many  questions  which  do 
not  at  present  admit  of  a  precise  answer.  My  own  ex- 
perience of  the  instrument  is  limited  to  a  period  of  a  little 
over  a  year,  and,  while  the  number  of  cases  investigated 
has  been  large,  I  feel  myself  an  explorer  in  a  difficult 
country ;  I  am  very  dependent  upon  the  path  hewed  out 
and  the  landmarks  erected  by  previous  explorers,  and  I 
desire  this  comnnmication  to  be  regarded  as  strictly  pre- 
liminary, and  any  opinions  which  1  may  express  beyond 
the  range  of  elementary  and  admitted  facts  are  to  be  re- 
garded as  tentative  and  provisional. 

Historij  of  FAccirocardio(jra'ph]). — The  fact  that  the 
heart-beat  is  accompanied  by  an  electric  discharge  was 
first  demonstrated  by  KoUiker  and  Miiller  in  the  year 
185G.  They  laid  the  nerve  of  a  nerve-muscle  preparation 
upon  the  beating  ventricle  and  noticed  that  at  each  con- 
traction of  the  ventricle  the  nerve  became  excited.  This 
is  the  foundation  fact  upon  which  the  new  science  of 
electrocardiography  rests.  Waller  was  the  first,  I  believe, 
to  perceive  that  these  electrical  discharges  were  capable 
of  graphic  representation,  while  we  owe  to  a  Dutchman — 
Einthoven — the  invention  of  a  string  galvanometer  siiffi- 
ciently  delicate  to  give  adequate  records.  This  instrument 
"  consists  essentially  of  a  powerful  electro-magnet,  the 
poles  of  which  ai'e  closely  api^'oximated  ;  and  of  an  ex- 
tremely delicate  conducting  fibre  of  silvered  cpiartz  or 
glass  which  is  stretched  in  the  narrow  gap  between  the 
two  magnetic  poles.  Tf  minute  currents  are  led  through 
this  fibre,  as  it  lies  in  the  magnetic  field,  the  fibre  moves  in 
response  to  the  tested  current  in  a  phme  at  right  angles  to 
the  lines  of  magnetic  i'oice  across  the  gap.  The  magnified 
shadow  of  the  lil)r(>  is  vertical,  and  is  projecl(>(l  by  means 
T.  C 
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of  an  optical  system  and  powerful  light  on  the  horizontal 
slit  of  a  camera ;  the  shadow  moves  at  right  angles  to  and 
across  the  slit,  and  the  movements  are  photographed 
upon  its  sensitive  ])late  which  travels  behind  the  slit  " 
(Lewis).  The  subject  of  electrocardiography  has  been 
studied  by  Kraus,  Nicolai,  Striibell,  and  Samojloff,  and 
in  this  country  by  Lewis,  P.arkinson  and  others.  The  ex- 
cellent works  of  Lewis,  which  constitute  the  most  con- 
venient accessible  literature,  have  done  much  to  popu- 
larise the  subject.  Tn  Belfast  we  are  nnich  indebted  to 
the  labours  of  my  colleagues,  Dr.  Macllwaine  and  Pro- 
fessor Milroy. 

Mode  of  Employ  IN  oit  of  tJic  FAvctroennJmjrnpli. — I 
nnist  refer  you  to  the  works  of  Lewis  for  a  full  account 
of  the  mode  of  employment  of  the  electrocardiograph,  and 
shall  content  myself  with  a  brief  statement.  The  patient 
is  connected  by  wires  with  the  galvanometer,  and  the 
actual  contacts  are  made  when  the  limbs  are  inmiersed 
in  salt  water  and  through  jwrous  pots  containing  zinc 
sulphate.  Three  "  leads  "  are  employed — viz.,  right 
arm  and  left  arm,  right  arm  and  left  leg,  left  arm  and  left 
lee;.  Precautions  are  taken  to  neutralise  the  current  de- 
rived  from  the  skin.  A  standardiser  is  employed  to  stan- 
dardise the  string  excursion  and  to  secure  that  all  electro- 
cardiograms may  be  comparable,  one  with  another.  The 
resistance  of  the  string  must  be  large  compared  with  the 
resistance  of  the  body.  Strings  having  resistance  of  from 
5,000  to  10,000  Ohms  are  suitable. 

Rlcctrica]  Phcnomom  of  the  Nornidl  Ifinrt. — Electro- 
cardiograjihy  rests  on  the  principles  thai  electrically  active 
muscle  is  relatively  negativi'  to  inactive  nuisde,  and  that 
the  direction  uhich  the  excitation  wave  takes  governs  the 
form   of   the   resulting   ciuve.      The   excitation    (electric) 


Dr.  J.   A.   Lindsay  on   "  Some  Observations  upon  the 
Electrocardiograph. ' ' 


Fio.  3. 
Partial  Heart  Block. 


Fui.  4. 
Auricular  I'^iluillaliou.     ;\1  voonrdial  T>i\<,'(>iitM-ati(in. 


By  J)u.  J.   A.  liiNDRAV.  35 

wave  is  not  identical  witli  tlie  contraction  wave.     It  pre- 
cedes it  by  an  extremely  short  interval.     "Roth  waves  are 
joint  effects  of  a  common  cause — i.e.,  certain  chemical  or 
physico-chemical   chanoes  which  take  ])lace  in  the  heart 
muscle.     The  excitation  wave,  like  the  contraction  wave, 
takes    origin    at    the    sino-auricular  node,    in    the    angle 
between  the  superior  vena  cava  and  the  right  appendix, 
Tliis  node  has  been  named  by  Lewis  the  "  pace-maker  " 
of  the  heart.     From  it  arise  the  imi)ulses  which  regulate 
the  normal  cardiac  contractions,  and  many  forms  of  car- 
diac arrhythmia  .are  due  to  the  fact  that  this  regulating 
centre  is  disturbed  in  its  function  either  by  causes  ex- 
trinsic to  the  heart  or  intrinsic  to  the  organ.     From  this 
node  also  arises  the  excitation  (electric)  wave.    From  this 
]M)int  the  excitation  wave  spreads  radially  in   all   direc- 
tions, running  down  the  tnonia  terminalis  into  the  tip  of 
the  right  a))pendix,  along  the  inter-auricular  band  to  the 
tip  of  the  left  appendix,  down  the  se])tum  and  into  all  the 
veins — caval,  coronary,  and  pulmonary — against  the  blood- 
stream.   The  excitation  wave  passes  up  the  su[)erior  vena 
cava  and  flows  along  it  to  a  point  well  outside  the  peri- 
cardium;   it  ends  where  the  heart  nuiscle  ends  and   the 
venous  muscle  begins.     The  rate  of  transmission  is  ap- 
proximately 1,000  mm,     per  second.     From  the  auricles 
the  excitation  wave  passes  to  the    ventricles  through  the 
auriculo-ventricular    bundle — the    hniulli'    of    His.      The 
])fecise    mode    of    transmission    of    the    excitation    wave 
through  the  ventricles  has  not  yet  been  completely  made 
out,  and  the  subject  awaits  further  elucidation.    The  wave 
does  not  follow  the  anatomical  arrangement  of  the  cardiac 
musculature.     The  superficial  area   which  passes  earliest 
into  a  state  of  excitation  seems  to  be  those  ixirtions  of 
the  conus  of  the  right  ventricle  whirh  join  the  inter-ven- 
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tricular  groove,  while  the  latest  region  is  the  upper  wall 
of  the  conns  directly  helow  the  pulmonary  valve.  In  the 
left  ventricle  the  earliest  area  to  feel  the  excitation  wave 
is  the  extreme  apex ;  the  remaining  portions  of  the 
chamher  are  affected  almost  simultaneously,  while  the 
last  part  to  feel  the  wave  is  the  basal  attachment.  A 
Inmdredth  of  a  second  measures  the  interval  between  the 
excitation  of  the  apex  and  that  of  the  other  portions  of 
the  ventricle.  Experiment  would  seem  to  show  that  con- 
duction in  the  ventricles  is  luuch  more  rapid  than  in  the 
auricles.  It  is  highest  and  approaches  or  surpasses 
2,000  mm.  per  second  where  the  muscle  is  thinnest.  It 
is  lowest  and  approaches  400  mm.  per  second  where  the 
muscle  is  thickest.  This  principle  is  important,  as  it 
throws  light  upon  certain  electrocardiograms.  The  pro-  ■ 
gress  of  the  excitation  wave  is  to  be  measured,  not  by  dis- 
tance, but  by  the  nature  of  the  tissues  through  which  it 
must  pass.  Lewis  sums  up  this  subject  as  follows  :  — 
"  Distribution  of  the  excitation  wave  in  the  auricle  is  ex- 
pedited by  the  central  [)osition  of  the  sino-auricular  node 
and  by  a  relatively  high  conduction  rate — a  relativel}" 
simple  plrtn.  The  nuiscle  of  the  ventricle  conducts 
slowest  because  its  function  of  distribution  is  a  minor 
one;  on  the  other  hand,  this,  the  driving  chamber,  is  pro- 
vided with  a  special  system  of  distribution,  clearly 
arranged  to  provoke  almost  simultaneous  contraction  ;  this 
special  system  is  endowed  with  conduction  powers  of  tlie 
highest  order." 

7'//r  Nunndt  Ktnirorardxujratu. — Let  us  now  see  wiiat  is 
the  nature  of  the  message  which  the  normal  heart  sends 
to  US  when  consulted  by  the  electrocardiografih.  I  show  you 
several  tracings  of  tlu'  normal  heart.  It  \vrit(>s  a  strange 
hieroglyphic,  and  one  which  could  be  interpreted  only  by 
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experiments  upon  the  heart  of  the  lower  animals.  It  re- 
cords the  activity  of  the  auricles  and  of  the  ventricles. 
The  heart,  with  its  different  muscular-walled  chambers, 
shows  a  series  of  electrical  variations  corresponding  to  the 
])hases  of  activity  in  the  various  chambers.  The  strino- 
galvanometer  responds  to  the  electrical  variations  by 
moving  to  one  or  other  side  of  the  position  of  equilibrium 
of  the  string.  In  the  electrocardiogram  all  movements 
above  the  line  are  due  to  the  base  of  the  heart  being 
electro-negative  to  the  apex,  and  all  movements  below 
the  line  to  the  reverse  state  of  affairs.  When  we  examine 
the  photograph  of  the  string  movements  we  observe  a 
series  of  waves,  "  curves,"  or  "  deflections,"  which  are 
repeated  regularly,  each  series  representing  the  cardiac 
complex  with  the  intervening  pauses.  There  are  five 
"  curves,"  to  which  the  letters  P,  Q,  R,  S  and  T  have 
been  assigned.  These  letters  are  simply  labels,  and  have 
no  significance  in  themselves.  In  each  grou[)  of  waves 
there  is  first  a  small  rounded  wave,  "  P,"  which  is 
auricular  in  origin.  Following  this  elevation  the  string  is 
quiescent  for  a  short  period,  and  then  there  is  a  marked 
elevation  above  the  line  of  very  short  duration.  This  im- 
mediately i)recedes  the  ventricular  form  change  and  is 
termed  the  "  R  "  wave.  In  some,  but  not  in  all  trac- 
ings, there  intervenes  between  '"  V  "  and  "  R  ""  a  slight 
movement  below  the  line  which  is  termed  the  "  Q  " 
wave.  The  significance  of  this  wave  is  not  understood, 
and  it  seems  to  be  of  relatively  small  inq>ortance. 
I'ollowing  the  "  R  "  wave  there  is  in  many  trai-in-s  a 
slight  movement  below  the  line,  which  is  termed  the 
"  S  "  wave.  .Vlthough  of  minor  inqK)rtance,  this  wave 
throws  light  upon  some  of  the  phenomena  of  disease. 
After  a  short  period  tlie  "  S  "  wave  is  lol lowed  b\  a  wave 
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above  the  line,  termed  the  "  T  "  elevation,  which  has 
great  significance.  It  corresponds  to  the  period  of  active 
contraction  of  the  ventricular  muscle,  and  with  its  conclu- 
sion the  iso-electric  period  or  the  period  of  quiescence 
begins. 

The  precise  mode  of  causation  of  these  deflections 
has  not  been  fully  made  out,  but  depends,  no  doubt, 
upon  the  principles  already  enunciated.  The  interpreta- 
tion of  the  "  curves,"  so  far  as  this  has  been  made 
out,  has  been  established  in  two  ways — viz.,  by  experi- 
ments upon  the  hearts  of  animals  in  which  the  form 
changes  and  the  electrical  phenomena  are  simultaneously 
recorded;  and,  secondly,  by  the  simultaneous  employ- 
ment of  the  polygra])h  and  the  electrocardiograph  whereby 
the  relations  of  the  arterial  and  the  venous  waves  to  the 
electric  waves  are  registered. 

Of  the  five  "  curves  ''  or  "  waves,"  "  V ,"  "  R,"  and 
"  T  "  are  present  in  all  normal  hearts;  "  Q  "  and  "  S 
are  often  absent.  "  T  "  sometimes  varies  in  direction. 
It  is  always  upiight  in  healthy  individuals  in  lead  II, 
and  its  reversal  in  this  load  has  great  significance.  "  1\  " 
and  "  S  "  show  variations  in  apparently  healthy  subjects, 
j)robably  de|)endent  upon  the  relative  [ueponderance  of  the 
muscMlatui(>  in  tlie  right  and  the  left  ventricle  respectively. 
These     variations     arc     accentuated     in     disease.        The 

curves  "  are  modified  b\  age.  the  chief  change  being  a 
derri'ase  in  the  amplitude  of  "  T  "  as  the  subject  becomes 
older.      F-xercise  causes  an   increase   in   tlu'  amplitude  of 

'I'-  'I'hc  variations  in  tlu>  normal  electrocardiogram 
are  many,  and  add  nuicli  to  the  diriiciilty  of  the  subject. 
We  have  no  piceise  '"  Hdnn."  but  this  is  only  to  be  ex- 
pected from  till'  nature  oC  the  case.  No  two  hearts  are 
stni('t>nall\  identical,  and  no  two  hearts  can.  therefore, 
give  (|uite  the  same  response  to  the  electroeardio^^raph. 
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Relation  of  the  Heart  Sounds  to  tJie  Electrocardio- 
(jrapJiic  Curves. — The  first  sound  of  the  Jieart  begins  about 
gV  sec.  alter  the  curve  "R" — i.e.,  this  curve  precede.^ 
the  systole  of  the  ventricle  by  a  very  brief  interval.  The 
second  sound  is  usually  co-incident  with  the  end  of  tlie 
'■  T  "  curve,  but  may  precede  or  follow  the  end  of  this 
curve  by  an  interval  which  does  not  exceed  J^^  sec. — i.e., 
we  may  take  the  end  of  "  T  "  as  for  practical  purposes 
synchronous  with  tlie  closure  of  tlie  semi-lunar  valves. 

The  Electrocardiograplt  in  Diseased  Conditions  of  the 
Heart. — I  propose  now  to  |)ass  in  review  the  principal 
morbid  conditions  of  the  heart  in  which  the  electrocardio- 
graphic tracings  give  definite  information  of  proved  value 
and  importance.  1  shall  confine  myself  to  conditions  of 
primary  importance  in  which  the  value  of  the  instrument 
admits  of  no  question.  Let  us  consider  the  following  con- 
ditions, viz.  : — 

1.  Heart  block. 

'2.  Auricular  fibrillation 

3.  Auricular  flutter. 

4.  Myocardial  degeneration. 

5.  Extra  systoles — auricular  and  ventricular. 
G.  Hypertrophy  of  tlie  ventricles. 

1.  Heart  Bloek. — The  first  clear  recognition  of  heart 
l)U)ck  is  to  l)e  attril>uted  to  two  eminent  Dublin  |)hysicians, 
and  under  the  title  of  the  Stokes-Adams  syndrome  has 
l(  ng  been  la  miliar  to  students  of  Medicine.  It  was  recog- 
nised as  a  clinical  entity,  and  many  theoiies.  whieh  iwe 
now  obsolete.  weri>  j^ropouniled  as  regards  its  pathology. 
We  now  know  that  it  is  due  to  disease  of  the  auriculo-ven- 
tricnlar  bundle  tl)i>  biimlK^  of  His  and  tliat  tlie  sym- 
ptoms are  dependent  upon  interrupt i»)n  o\'  the  aurii-ular 
stimulus  io  the  ventricles.     In  its  i\ond  or  fully-developeil 
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ioriii  the  disease  is  easily  recognised — the  combination  of 
bradycardia,  syncopal  or  epileptiform  seizures  and  respira- 
tory   abnormalities    constituting    a   very    definite    clinical 
picture.    In    its    milder    forms,    however,    diagnosis    can 
seldom  rise  above  the  level  of  probable  conjecture.     Both 
the  polygraph  and  the  electrocardiograph  throw  important 
light  upon  cases  of  heart  block,  either  partial  or  complete. 
The   former  instrument     shows     a     prolongation   of    the 
"  A-C  "  interval,  tlie  latter  a  prolongation  of  the  "  P-R  " 
interval.     This  interval  occupies  normally  .18  sec.     If  it 
exceeds  .2  sec.  the  condition  is  pathological.  I  show  you  a 
number  of  tracings  in   which   this  interval  amounted  to 
more  than  l-5t]i  sec.  In  com))lete  heart  block  the  auricle 
and  the  ventricle  beat  with  their  own  rhythm — the  former 
\\t  a  i-ate  of  70  or  more,  the  latter  at  a  rate  of  30  to  40  ])er 
iiiiinite.     In    one  of    the    tracings  which  I  show  you  the 
auricular  rate  is  74  and  tlic  ventricular  38  |)er  minute — 
i.e.,  practically  a  '2  to  1  heart  block,  in  another  tracing  you 
will  observe  that  there  is  a  I  to  1  heart  block,  the  auricles 
beating  four  times  to  each  ventricular  contraction.  I'rolon- 
gation  of  the  "  l'-l\  "  interval  is  the  first  sign  of  commenc- 
ing heart  block.    In  one  of  the  tracings  you  will  notice  that 
this  interval  exceeds  l-5th  sec.      As    the    condition  pro- 
gresses, this  interval  is  further  piolonged.    After  a  time 
there  aiise  occasions  when  the  ventricle  fails  to  respond  to 
some  of  the  auricular  systoles,  and  we  get  what  is  some- 
what   ina|)tly   styled    "  intermission  "    of    the    pulse.       1 
show    you   a   cardiogram   illustrating   this   |)henomenon   of 

inteiniission  '"  or  "  (hopju'd  beat."  At  a  still  later  stage, 
as  I  have  already  poinli-d  out,  there  is  complete  interrup- 
tion of  the  auricular  stinnili  to  the  ventricle,  and  auricle 
and  M'ntricle  act  iiith'pcndentK  ,  I'ach  pieserving  its  own 
rh\  thni. 

ileart  bioik  is  diif  to  lesion  or  teniporarx   incapacity  of 
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tlie  A-V  bundle.  It  is  most  often  due  to  degenerative 
clianges  in  the  bundle,  often  arterio-sclerotic  in  type. 
Syphilis  is  an  occasional  cause.  Toxic  causes  may  operate 
as  in  diphtheria.  Klieumatic  endocarditis  may  be  accom- 
panied by  various  degrees  of  heart  block.  Digitalis,  if 
pushed  beyond  a  certain  point,  will  cause  heart  block.  It 
is  important  to  remember  that  this  drug,  and  the  other 
cardiac  tonics  of  allied  nature,  are  contraindicated  in  this 
disease. 

2.  Auricular  Fibrillation. — In  this  condition  the  auricles 
no  longer  contract.  They  are  distended  in  diastole,  and 
their  surfaces  can  be  seen  to  present  irregular,  tremulous, 
flickering  movements.  Their  function  of  propelling  the 
blood  is  in  abeyance,  but  they  continue  to  send  forward  to 
the  ventricles  irregular  stimuli,  exciting  them  to  frequent 
irregular  contraction,  and  causing  an  extreme  type  of 
arrhythiiiia.  Auricular  iilnillation  may  arise  in  any 
form  of  failing  heart,  but  is  most  typically  seen  in  mitral 
stenosis  and  in  certain  forms  of  myocardial  degeneration. 
1  show  you  cardiograms  exhibiting  auricular  tibrillation  in 
niiti'al  stenosis,  mitral  reflux,  and  myocardial  disease.  The 
cardiogram  is  (piitc  characteristic.  The  deflection  "  P  " 
has  disa])peared,  and  is  replaced  by  a  series  of  wavy  lines 
of  low  elevation. 

Aui'icu'.ar  iibrillation  is  coiiniionly  regarded  as  a  serious 
condition,  usually  persistent  when  once  established,  and 
involving  a  grave  prognosis.  Our  experience  in  Jielfast 
lluows  some  doubt  upon  these  affirmations.  We  have 
found  auricular  hbrillation  [)resent  in  some  cases,  probably 
of  toxic  causation,  where  it  was  not  expected,  and  where 
cardiac  sym[)toms  were  slight  or  absent. 

Auricular  hbrillation  usually  persists  when  disturbed 
compensation  has  been  restored. 

Auricular  Iibrillation  is  an  indii-ation  for  the  use  oi  di;:i- 
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talis,  u liitli  has  often  an  excellent  effect.  It  is  an  interest- 
ing question  how  tlie  drug  acts — wJiether  by  increasing 
the  nniscular  tone  of  the  auricles  and  ventricles,  or  by 
producing  })artial  heart  block,  and  so  checking  the  irregu- 
lar auricuhir  stinuili  to  the  ventricles.  It  will  not  be  for- 
gotten that  when  the  remarkable  influence  of  digitalis  u[)on 
the  heart  was  first  established,  the  drug  was  called  the 
"  opium  of  the  heart."  Later  views  rejected  this  doctrine 
in  favour  of  the  theory  that  digitalis  is  essentially  a  cardiac 
tonic.  It  will  be  curious  if  the  electrocardiogra})h  causes  a 
reversion  to  the  earlier  view.  I  do  not  feel  justified  in  ex- 
pressing any  positive  opinion  upon  this  })oint,  which  I  con- 
tent myself  witli  tin-owing  out  for  discussion. 

8.  Auricular  Flutter. — In  tiiis  condition,  which  has  only 
been  recently  recognised,  the  auricles  contract  at  an  ex- 
tremely rapid  rate,  the  ventricles  beating  in  response  to 
each  second,  third  or  fourth  auricuhir  contraction.  T  show 
you  two  cardiograms  of  this  condition.  In  one  the  auricles 
are  beating  twice  as  often  as  the  ventricles,  and  j)artial 
heart  block  is  ju'esent.  In  the  other  tiie  auricular  rate  is 
80  1  1111(1  the  \(Mitiiculai-  appioxiinatcly  1"J().  This  con- 
dition is  most  ci)mmon  in  the  elderly,  and  the  heart's 
action,  while  extremely  ra[)iil,  contimies  regular.  The 
cardiogram  is  (piite  characteristic.  The  "  V  "  wave  is 
well  marked.  ;iii<l  is  repeated  si'\eral  tiuu-s  beft)re  the  \vi\- 
trieular  phase  begins.  I'aitial  heait  block  exists,  the  ven- 
tricles refusing  to  lespond  to  all  the  aurii-ular  stinudi.  in 
most  cases  lesponding  to  each  alteinate  stinndus.  Syn- 
copal attacks  are  common.  Lewis  suggests  that  paroxys- 
mal tachycardia  max  in  some  case's  be  due  to  the  vtMitricles 
taking  on  the  aui'icular  rhUhm  in  the  subjects  of 
amiculiir  llulter.  The  i|iiestion  awails  liulher  elucidation. 
Mackenzie  holds  thai  tachvcardia  is  due  to  a  disl(H"ation  of 
the  se;it  of  rli\tlim  from  the  sinus  centre  to  the  .\-\'  node. 
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4.  Myocardial  Degeneration.— T  li;ivc  already  remarked 
u\nm  the  difficulty  of  diagnosticating  myocardial  changes, 
except  in  advanced  cases,  by  the  ordinary  clinical  methods. 
Any  addition  to  our  materials  for  diagnosis  in  these  cases 
would  be  welcome.  T  show  you  four  cardiograms  of  cases 
where  myocardial  disease  was  diagnosticated.  The  most 
constant  change  in  the  tracings  is  an  invei-ted  "  T  "  in 
the  second  lead.  If  further  experience  strengthens  our 
reliance  upon  this  sign,  the  gain  to  clinical  medicine  will 
be  great. 

5.  Extra-systoles — Auricular  and  Ventricular. — Extra- 
systoles  are  premature  contractions,  either  auricular  or 
ventricular,  probably  explained  as  due  to  stimuli  arising  at 
some  point  in  the  cardiac  musculature  other  than  the  sino- 
auricular  node.  They  may  also  be  due  to  causes  extrinsic 
to  the  heart,  such  as  an  excess  of  accelerator  action.  Kxtra- 
systoles  have  many  causes — organic  change,  toxic  con- 
ditions, neurosis,  &c. — and  hence  many  varying  degrees 
of  importance.  They  are  often  of  slight  gravity,  and  may 
occur  in  conditions  of  })erfect  health.  The  cardiograms  are 
easily  recognised.  T  show  you  t\\(j  examples.  In  the  one 
upon  the  screen  auricular  fibrillation  is  also  present. 

t).  Hypertropliy  of  the  Ventricles. — A  study  of  tracings 
in  ventricular  hy])ertrophy  shows  that  in  right  ventricular 
hy|)ertro|)hy  we  find  in  lead  I  a  suiall  "  1\  "  and  a  })romi- 
nent  "  S,"  while  in  lead  III  we  get  a  small  "  S  " 
;ind  a  prominent  "  1\.'"  In  left  ventricular  hy[)er- 
trophy  the  eonditions  are  leversed.  As  Lewis  points 
t)ut,  the  former  are  tlu'  eiu'ves  which  aie  fouiul  in  tlu> 
heart  of  the  new-born  child,  in  whom  there  is  a  ri>la- 
tive  preponderance  of  the  right  ventricK-.  Right  ventricu- 
lar hy|)ertrophy  is  best  studied  in  leads  I  and  II.  left  in 
lead  III.  I  show  you  sevi'ral  caidiogranis  in  which  these 
points  are  illustratetl. 
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TJie  Electrocardiograph  and  Valvular  Lesions. — It  is 
evident  from  the  very  nature  of  the  case  that  the  electro- 
cardiograph cannot  be  expected  to  throw  any  direct  Ught 
upon  valvuhu"  lesions.  Its  message  is  from  the  musculature 
of  the  heart,  not  from  the  valves.  We  may  have  impor- 
tant lesions  of  the  valves  with  a  normal  electrocardiogram. 
The  claim  that  with  a  normal  tracing  of  the  electrocardio- 
grapli  we  can  dismiss  the  existence  of  serious  heart  mis- 
chief is  one  which  cannot  be  sustained.  On  the  other 
hand,  valvular  lesions,  sooner  or  later,  and  often  sooner 
rather  than  later,  involve  important  consequences  for  the 
cardiac  muscle,  and  these  consequences  will,  clearly  or 
obscurely,  write  their  story  upon  the  electrocardiograph. 
Further,  a  good  many  cases  of  valvular  defect  are  accom- 
l)anied  by  some  degree  of  heart  block,  and  the  detection 
of  this  important  com]>lication  is  one  of  the  most  valuable 
aids  which  we  may  expect  from  the  instrument.  It  is  true 
that  valvular  lesions,  thanks  to  the  labours  of  generations 
of  clinicians,  amongst  whom  the  names  of  Stokes  and 
Corrigan  stand  high  in  the  roll  of  honour,  are  for  the  most 
part  capable  of  ready  recognition  by  the  ordinary  clinical 
methods,  which  may  .seem  hardly  to  re(|uire  re-inforee- 
niiMit  by  the  newer  instrumental  procedures.  Hut  in  re- 
cent times  we  have  come  more  and  more  to  recognise  that 
the  patient's  fortunes  stand  or  fall  by  the  condition  of  his 
heart  muscle,  and  that  valvular  defects  owe  their  signifi- 
cance and  importance  to  their  elVects  upon  his  heart 
nuiscle.  Any  iiictiiod  whit-li  promises  intorniation  regaiil- 
ing  the  condition  of  the  cardiac  musculature  will  be  wi'i- 
come,  but  we  must  ne\er  forget  that  the  electrocardio- 
graph sj)eaks  a  language  of  its  own — a  language  of  whieh 
llif  alphabet  is  composed  of  I'h'clric  \\a\t's--aiid  that  the 
ri'lation    of    eK'i'trocardiogra|>liir    tracings    to    cardiac    elli- 
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ciency  or  inefficiency  involves  a  process  of  interpretation 
sometimes  easy  but  often  difficult. 

It  cannot  be  said  that  any  of  the  valvular  lesions  have 
a  characteristic  cardiogram.  The  nearest  approach  is  seen 
in  the  case  of  mitral  stenosis.  In  this  lesion  there  is 
usually  a  well-marked  "  P  "  wave  which  is  often  broad, 
flattened  or  bifid.  Of  this  latter  condition  1  show  you  an 
example.  Auricular  fibrillation  is  relatively  frequent  in 
mitral  stenosis,  and  most  of  these  cases  show  some  degree 
of  right  ventricular  preponderance.  Mitral  regurgitation 
has  no  characteristic  cardiogram,  nor  has  aortic  disease. 
Left  ventricular  preponderance  is,  of  course,  common  in 
these  lesions  and  will  affect  the  tracings. 

The  Elcctroennliograph  and  the  Cardiac  Arrhythmias. — 
The  time  is  not  remote  when  the  cardiac  arrhythmias 
constituted  one  of  the  most  obscure  and  perplexing  fields 
of  clinical  medicine.  That  they  are  now  capable  of  classi- 
fication and  interpretation  we  owe  largely  to  the  polygraph 
and  the  electrocardiograph,  Mackenzie's  work,  hi  particu- 
lar, having  rendered  nuich  former  observation  obsolete. 
Several  forms  of  arrhythmia  have  been  already  considered, 
viz. — those  depending  upon  auricular  fibrillation,  heart 
block  and  extra-systoles.  Let  us  consider  some  of  the  re- 
maining types. 

(a)  Sinus  arrhythmia. 

In  this  variety  there  is  a  variation  in  the  diastolic 
period,  the  systolic  period  reniiiining  constant.  Kach 
beat  is  propagated  from  the  normal  pncemaker,  the  sino- 
auricular  node,  and  the  electric  curve  is  formed  of  tlie 
usual  complexes,  the  irregularity  being  evidenced  onlv  in 
the  dis|)osition  of  the  beats.  The  size  of  the  pulse  waves 
remains  constant.  The  irregularity  diminish(>s  or  disaji- 
pears  with   increase  of  the   pulse-rate.     It   is   nuuh    in- 
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fliienrefl  by  respiration.  The  causes  of  this  type  of 
nrrhythiiiia  are  extrinsic  to  the  heart,  and  (le|)en(l  u})on 
variations  of  vajral  tone.  The  condition  is  of  Httle  import- 
ance, and  no  sjiecial  treatment  is  required.  T  sliow  yon  an 
example. 

{}))  I'nisiis  alT(M-nans. — In  tliis  variety  the  rhythm  is 
ref>"iilar,  but  tlie  beats  are  alternately  large  and  small. 
This  condition  is  not  usually  perceptible  to  the  finger.  It 
is  readily  recognised  in  the  cardiogram.  It  is  a  serious 
condition,  indicative  of  serious  exhaustion  of  the  heart 
muscle,  and  calls  for  prolonged  rest  and  treatment. 

Concliiding  Rouarks. — The  electrocardiograph  is  the 
most  complicated  instrument  ever  introduced  into  clinical 
medicine,  and  its  loutine  em])l()yment  in  ordinary  })ractice 
presents  great  diCliculties.  It  is  a  marvel  of  ingenuity,  and 
T  feel  that  with  my  limited  experience  T  should  speak  with 
the  utmost  caution  and  diffidence.  The  little  that  1  know 
on  the  subject  has  been  learnt  mainly  from  the  labours  of 
others  and  a  study  of  the  literature,  whicli  is  .still  scanty. 
The  electrocardiograph,  even  more  than  the  polygraph, 
lias  profoundly  affected  the  study  of  cardiology.  It  has 
compelled  us  to  tliink  out  the  old  problems  from  a  new 
angle,  ft  has  helped  to  hx  attention  upon  the  cardiac  mus- 
culature, rather  than  upon  the  cardiac  valves.  It  has  en- 
abled us  to  dillerentiate  auiicular  fiom  ventricular  action. 
It  has  rendered  obsolete  the  age-long  controversy  between 
lli(>  neuiogenic  and  the  myogenic  theories  of  the  cardiac 
contraction.  It  has  alVorded  a  ready  means  of  disen- 
tangling the  maxe  of  the  cardiac  airhythmias  and  of  easily 
recognising  such  conditions  as  heart  block,  auricular 
fibrillation,  and  |iulsus  alternans.  Hut  I  should  be  the 
first  to  (le|)recate  any  exclusiv«'  reliance  u|)()n  instrumental 
niethnds  in  the  stiid\   of    heart   disease.     Thi're  are  lesions 
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regarding  which  the  electrocardiograph  is  silent.  \  normal 
electrocardiogram  is  no  guarantee  of  a  normal  heart.  The 
final  test  of  cardiac  sufficiency  or  insufficiency  is  the  ap- 
peal to  experience.  Clinical  observation  in  the  broad  sense 
of  tlie  term  is  in  the  long  run  more  trustworthy  than  any 
form  of  mechanical  or  instrumental  record,  but  the  two 
should  supplement,  not  sup])1ant,  each  other.  Science,  it 
has  been  well  said,  is  essentially  measurement,  and  to  the 
measurement  of  the  complex  phenomena  of  cardiac  disease 
instrumental  methods  make  an  important  contribution. 


Professor  Thompson  referred  to  the  numerous  difficidtios 
in  the  employment  and  interpretation  of  the  method,  but 
expressed  the  belief  that  time  would  elucidate  the  majority 
of  these.  He  pointed  out  that  while  the  P — Pi  distance 
is  important,  the  "  T  "  wave  is  even  more  so,  as  showing,' 
whether  ventricular  cf)ntractions  were  dropped  or  not. 
A  large  amount  of  exjierimental  work  had  been  done 
in  "Belfast  h\  Dr.  Gibson  and  Professor  Milroy  with  par- 
ticular reference  to  this  "  T  "  wave.  The  electrocardio- 
graph was,  however,  essentially  a  clinical  instrument,  and 
it  was  noteworthy  that  its  employment  in  the  hospital 
in  Belfast  preceded  the  laboratory  work.  Every  hosj)ital 
would  have  to  provide  itself  with  the  apparatus  in  the  near 
future.  He  inquired  whether  the  large  n\miber  of  tracings 
shown  wei'e  the  work  of  the  President. 

The  PREsmENT,  in  reply,  said  that  while  the  tracings 
shown  were  not  entirely  his  own  work,  jnactically  all  had 
been  obtained  in  the  Victoria  Hospital,  Belfast.  He  was 
not  a  devotee  of  instrumental  methods,  which  could  never 
replace  trained  clinical  observation,  but  they  had  one  most 
important  quality — namely,  the  elimination  of  the  ])ersonal 
factor. 


ROME  KECENT  MEDICAL  CLTXTCAL  EXPERT- 
ENCES  TELrBTKATTNd  THE  VATiUE  OF 
SURGICAL  HELP  IN  COXNECTJON  WITH  THE 
LIVER  AND  BILIARY  SYSTEM. 

By    sir   JOHN   MOORE,  M.A.,  M.D.  ; 

Soiiior  Pliy.siciiUi  to  tho  Meath  Hospital    and  ("oiiiity  Dnhlin 
Infirmary : 
Profi->f;sor  of  PraPtioo  of  IModicine  in  tho  Seliools  of  Surgery,  Royal 
College  of  Surgeons  in  Ireland. 

[Road  in  the  Section  of  Medicine,  Noveniher  12.  lOl.'i.] 

During  tho  past  summer  several  cases  of  more  than  usual 
interest  eame  under  my  notice  in  the  wards  of  the  Meath 
Hospital.  1  select  three  of  them  for  report — all  three  con- 
nected with  the  liver  and  biliary  passajjes. 

Case  ].—Acutr  Hepatitis:  a  Seqitrl  to  Aninhir  Di/ftrnter;/  : 
Opprfition  :  Recovern. — On  July  UK  101.").  ICdwanl  K..  atjod 
twenty-seven,  a  time-expired  soldier,  was  a^lmitted  to  hosiiilal 
coni])laiiiinf?  of  ])aiii  in  his  ripht  side  and  ""  dinrrlio'a.""  He 
iiad  been  sufferinjj;  for  two  months. 

Medical  History. — The  patient  went  to  India  with  ids  regi- 
ment when  he  was  twenty  years  of  age,  and  remained  there  on 
active  service  for  six  years.  In  .Augu.st.  1014.  the  regiment 
was  ordered  to  France.  Three  mouths  later  lie  was  severely 
wounded,  his  right  tihia  being  fractured.  From  DeeendH-r  to 
.A])ril  he  was  under  hospital  treatnu-nt  for  his  wound  at 
I'righton.  On  leavirig  hospital,  he  s|K'nt  some  tini(>  <'on- 
valeseing  at  (Jalway. 

In  answer  to  fpiestious.  he  stated  that  while  he  was  in  India 
he  used  to  drink  about  a  gallon  of  beer  on  the  average  daily. 
lie  never   '  went  sick,  '  but  aboiit  a  year  l>efon>  he  left   India 
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he  noticed  a  slight  .stabbing  pain  in  his  riglit  side,  just  below 
the  ril)s,  after  a  hard  field-day.  The  pain  would  disappear  an 
hour  or  so  after  he  had  removed  his  '"  equipment." 

Some  two  months  before  his  admission  to  hospital,  this  pain 
returned  for  a  week,  becoming  very  bad  in  the  evenings.  At 
fiist  the  pain  would  leave  him  for  a  time,  but  return  again  and 
again.  Finally,  it  became  continuous  three  weeks  before 
admission  to  hos])ital.  The  patient  described  this  pain  as  a 
soreness,  with  an  extra  twinge  when  he  moved.  Loss  of 
aii]x>tite  was  succeeded  bj^  vomiting,  milk  being  almost  the 
only  thing  he  could  keep  down.  After  vomiting,  the  pain 
usually  became  worse.  The  tendency  to  vomiting  ceased  after 
his  admission  to  hospital.  He  could  not  lie  on  the  left  (the 
sound)  side,  for  the  attempt  to  do  so  caused  extreme  pain  and 
suffering. 

On  admission,  the  patient's  weight  was  only  7  st.  81  lbs., 
although  he  was  of  uiedium  height  (5  ft.  6  or  7  inches).  His 
pulse-rate  was  136,  respirations  36,  and  temperature  09.4°, 
rising  later  to  101.6^  The  urine  was  of  a  deep  andier-colour, 
nearly  clear,  acid  in  reaction.  Its  s^x^cific  gravit}'  was  1018. 
It  was  free  from  albumen  and  sugar,  but  contained  some  bile. 
The  patient  was  very  thin. 

Physical  examination  revealed  a  considerable  enlargement 
of  the  right  side  of  the  chest  in  the  infra-mammary  region. 
There  was  lessened  movement  on  the  right  side.  Respiration 
was  of  the  thoracic  type,  and  the  abdominal  wall  on  the  right 
side  was  fixed  (vital  ankyl(^sis).  Exaggerated  vesicular 
breathing  was  heard  all  over  the  left  lung.  The  area  of  liver 
dulness  in  front  extended  downwards  from  the  nipple  level  to 
some  two  inches  below  the  costal  nuirgin.  Posteriorly  also 
there  was  a  large  area  of  dulness  on  percussion.  On  deep 
inspiration  the  liver  descended  after  a  sluggish  fasliion.  It 
could  be  easily  felt,  and  gave  the  impression  of  a  globular 
swelling,  so  as  to  suggest  the  presence  of  a  single  or  "  tro])ical 
abscess,"  especially  in  the  light  of  the  medical  history. 

On  the  evening  after  admission  (July  20)  temperatuix^  ro.se 
only  to  100°,  but  pulse  and  respirations  remained  rapid,  and 
tiiere  had  been  as  many  as  17  motions  from  the  bowels  in 
two  days. 

T.  D 
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My  colleague,  Mr.  Henry  Stokes,  kindly  examined  the 
pal  lent  in  consultation  with  me,  and  we  agreed  that  an 
immediate  operation  was  called  for.  Mr.  Stokes  kept  in 
mind  the  possibility  of  a  suppurative  appendicitis.  1 
inclined  to  the  diagnosis  of  a  hepatic  abscess,  or  of  a 
hypophrenic  abscess.  A  right  empyema  did  not  seem 
probable.  I  am  indebted  to  Mr.  Stokes  for  the  following 
surgical  report  on  tlie  operation  he  performed  on  July  20. 
1015  :- 

"  On  approaching  this  case  I  felt  sure  I  had  to  deal  with  a 
collection  of  pus  either  in  or  outside  the  right  lobe  of  the  liver. 
An  incision  from  the  angle  of  the  eighth  rib  downwards 
revealed  .a  very  much  enlarged  riglxt  lobe  of  the  liver,  boggy 
and  soft  to  the  toucli  and  of  a  pale  colour.  There  were  no 
adhesions  al)ove  or  below  the  liver.  The  great  omentum  was 
nf)t  adherent.  Feeling  certain  that  there  was  an  abscess  in 
the  liver  I  introduced  a  large  aspirating  needle  in  several 
directions  to  the  depth  of  from  three  to  five  inches.  Nothing 
but  blood  appeared.  The  diagnosis  then  was  changed  to 
lie]iaiitis,  although  to  the  naked  eye  there  were  no  signs  of 
inflammation  present.  The  abdomen  was  closed  without  a 
drain.     There  were  no  subsequent  complications." 

The  improvement  in  the  patients  state  which  followed 
hard  upon  the  o])eration  was  striking  in  the  extreme. 
Temperature  fell  to  aiul  at  times  somewhat  below  normal, 
and  both  jmlse  and  respirations  came  down  in  rate  moie 
slowly,  but  as  surely. 

At  Mr.  Stokes's  suggestion,  emetine  hydrochloride  was 
exhibited  because  of  the  medical  histoiy.  On  .Inly  L'2iul 
the  ])atient  was  given  one-third  of  a  gram  hypodernueally 
every  fourth  honi'.  This  was  continued  for  \\\o  day« 
Again,  on  .August  s(li,  Ihe  same  dose  was  given  at  like 
intc  i\als  of  four  hours  until  1  giains  had  been  adminis- 
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tered.     The  formula  used  on  a  third  occasion — August 
17th — was — 

R   Emetinae  Kydrochloridi,  gr.  2  : 
Aqu?e,  minima  cxx.  Fiat  solutio. 

Of  this  sohition  20  minims  were  injected  hypodermicallj' 
every  sixth  hour. 

Case  II. — Biliary  Colic  and  Chronic  Cholecj/stifi.i :  Cholec;if- 
tolomy  :  Recovery. — Mrs.  Annie  I.,  aged  forty-seven,  wife  of  a 
commercial  traveller,  was  seen  by  me  in  consultation  with 
Dr.  John  F.  C.  Meyler,  on  Wednesday,  July  2L  1915.  She 
had  been  suffering  from  acute  pain  in  the  abdomen,  particu- 
larly on  the  right  side,  vomiting,  and  intense  thirst  from  tho 
])revious  Friday  niglit.  July  16.     She  was  ver}'  stout  and  obese. 

Her  medical  histor}'  went  back  ten  years,  when  she  had  liad 
a  "bad  confinement,"  followed  by  an  attack  of  pain  in  the 
light  side  of  her  belly.  From  that  time  up  to  the  present  date 
slie  had  suffered  from  recurrent  attacks  of  pain  in  the  "  pit  of 
the  stomach"  after  eating,  or  on  lifting  lieavy  weights.  She 
was  not  jaundiced,  nor  was  the  urine  unduly  high-coloured 
for  its  specific  gravity,  which  was  1023.  Its  reaction  was  acid, 
and  neither  albiunen  nor  sugar  Avas  ]iresent.  On  palpation, 
tlie  most  tender  spot  corresponded  with  the  region  of  tlie  gall- 
bladder, but  her  fat  abdominal  wall  interfered  with  palpation. 
There  was  marked  vital  ankylosis  over  the  right  hypochron- 
drimn  and  epigastrium.     Her  tongue  was  tliickly  coated. 

With  Dr.  Meyler's  consent  she  was  admitted  at  once  to  the 
Meath  Hospital  as  a  case  of  biliary  coHc  calling  for  operation. 
From  the  condition  of  tlie  urine  and  the  absence  of  jauiulice, 
we  inferred  that  the  seat  of  the  biliary  obstruction  was  not  in 
the  hepatic  or  connnon  duct,  but  in  the  cystic  duct. 

When  admitted  to  hospital  her  pulse  was  100,  respirations 
were  28,  and  temi>erature  was  1()0.4\  She  was  put  on  a 
simple  diet  of  two-milk  whey  aiul  egg-water,  as  well  as  tea 
aiul  was  ordered  to  take  20  grains  of  benzoate  of  sodium  in 
4  ounces  of  warm  wattM-  thrice  daily.  Hot  fomentations  and 
jutultices  alternately  were  ai)pliod  over  the  pit  of  the  stomach. 
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A  turpentine  enema  next  day  acted  well.  On  the  23rd  a 
resorcin  g«argle  was  ordered  as  the  mouth  continued  very  foul. 
On  the  morning  of  July  25  Mr.  Stokes  operated.  Tiie  gall- 
bladder was  foimd  much  enlarged  and  full  of  gall-stones,  large 
and  small.  Its  walls  were  thickened  and  it  was  evidently  the 
seat  of  a  clironic  catarrh.  From  its  cavity  Mr.  Stokes  renuived 
02  gall-stones,  one  of  the  largest  was  firmly  impacted  in  tiie 
opening  into  the  cystic  duct,  from  which  it  had  to  be  cautiously 
scooped  out.  Part  of  it  was  broken  off  in  the  ])rocess  of  extrac- 
tion. Most  of  the  calculi  are  small.  The  largest  measures 
one  inch  (2.5  cm.)  in  its  long  axis  and  two  inches  seven  lines 
(0.5  cm.)  in  circumference.  It  weighs  07  grains.  Its  nodular 
])ossed  outline  shows  that  it  is  composed  of  a  nund)er  of 
smaller  gall-stones  welded  into  a  mass  by  later  deposits  of 
cliolesterin,  mucus  and  epithelium. 

The  7iext  in  size  presents  a  similar  a])pearance  and  formation. 
It  is  of  especial  interest,  for  it  was  the  calculus  which  was  so 
tightly  impacted  in  the  entrance  to  the  cystic  duct  as  to 
effectually  block  it.  In  the  attempt  todislodge  and  scoo])  it 
out  it  was  fractured — a  fact  which  reveals  its  internal  struc- 
ture. The  broken  face  shows  a  number  of  hollows  into  which 
small  calculi  titted.  The  numerous  smaller  gall-stones  are 
shar]ily  facetted,  indicating  how  tightly  ]iacke(l  together  they 
lay  in  the  gall-bladder. 

The  combined  weight  of  tiie  02  calculi  is  .'i.'}5  grains. 

Mr.  Stokes  lias  kindly  giv^en  me  the  following  note  of  the 
surgical  aspect  of  the  case.     ITo  w  rites  : — 

"  The  i)atient,  on  account  of  her  fatness,  was  to  me  a  certain 
cause  f)f  anxiety.  However,  she  took  the  auiesthetic.  which 
was  ether,  excellently,  and  on  nuiking  an  incision  through  the 
ui)l>er  part  of  vhe  right  rectus,  about  six  inches  long,  I  found 
that  the  weight  of  her  omentum  and  intestiiu>s  had  dis])laced 
the  liver  U))wards, bringing  the  distended  galll)la(lder  into  view. 
As  the  omentum  was  adherent  to  the  gall-bladdt'r  and  also  to 
the  |)arietal  iH'ritoiicuin.  the  danger  of  dilTu.sc  infection  was 
gn^atly  loH8ene<l.  The  gall-bladder  was  lifted  well  out.  of  th(> 
abdonu>n,  the  ])iirul(>Mt  lliiid  it  contained  siicl«>(l  out  by  a 
syring(^  anil  the  stones  were  removeil,  a  large  drain  Ix'ing  left 
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in.  The  abdomen  was  closed  by  three  layei-<j  of  sutures. 
There  were  no  subsequent  complications,  and  the  wound 
healed  in  three  weeks." 

An  episode  in  the  after-treatment  of  this  patient  may 
be  mentioned.  Four  days  after  operation  she  complained 
of  being  unable  to  sleep.  As  she  was  not  in  pain,  and 
finding  no  other  likely  cause  of  insomnia,  1  decided  to  try 
the  effect  of  suggestion.  So,  with  all  due  formality,  I 
ordered  that  she  should  be  given  a  "  simple  hypodermic 
injection  "  at  bedtime  (9  p.m.).  Had  this  been  given,  it 
would  have  consisted  of  ten  minims  of  Vartry  water 
injected  under  the  sterilised  skin.  Before  "  bedtime  " 
came  the  patient  fell  fast  asleep,  and  told  me  next  mornin,' 
that  she  had  had  '"  a  splendid  night." 

Convalescence  was  rapid  antl  uneventful,  and  she  k-ft 
hospital  on  August  2()th  a  "  new  woman,""  and  brimming 
over  with  gratitude — free  from  pain  and  better  than  she 
had  felt  for  ten  years. 

Case  III. — Biliary  Colic. — ObUleralion  of  the  (iall-bladdcr  : 
Operation  :  Recovery. — On  September  G,  1015,  Mr.-.  B.  G.,  aged 
forty,  whose  husband  was  employed  in  Guinness's  Brewery, 
was  athnitted  to  the  Meath  Hospital  mider  my  care  as  a  case 
of  ''  bihary  coUc."  She  was  of  medium  Iroight  and  weighed 
9  St.  8  lbs.  ;  but  she  stated  that  of  late  she  had  lost  weight. 
Her  tongue  was  coated  and  her  moutlx  was  i)i  a  septic  condition. 
Tile  medical  liistorv  quite  conlirnied  the  diagnosis,  and  bile 
was  found  to  be  present  in  the  mine,  \\luoli  was  acid  in  re- 
action, witli  a  specific  gravity  of  1020,  free  from  albumen  ami 
sugar.  After  one  day  in  hospital,  l)otli  i)uise  anil  temperatin-e 
became  markedly  subnornial,  which  conditions  I  lookcnl  upon 
as  suggestive  of  choloemia. 

She  was  placed  on  a  strict  diet  of  whe\-  and  egg-water  owing 
to  irritability  of  the  stomach,  her  mouth  was  disinfected,  and 
benzoate  of  sinliuiu  was  given  in  20-grain  doses  witii  4  ounces 
of  warm  water  three  times  a  dav. 
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I  asked  my  colleague,  Mr.  Richard  Lane-Joynt,  to  see 
the  patient  in  consultation  with  a  view  to  operation.  He 
agreed  in  the  diagnosis,  and  kindly  operated  on  September 
13th.  He  has  been  good  enough  to  give  me  the  following 
account  of  the  operation  and  its  sequel. 

The  anaesthetic  was  ether,  administered  by  the  House 
Surgeon,  Dr.  Amy  Nash,  and  ]\rr.  Joynt  was  assisted  by 
his  Clinical  C^lerk,  Mr.  G.  W.  I'opc. 

■■  The  abdomen  was  opened  through  the  right  upper  rectus 
muscle  two  inches  from  the  middle  line.  An  oblique  incision 
was  carried  inwards  and  upwards  from  the  ujijU'r  part  of  the 
wound  to  gain  free  access  to  tlie  parts.  The  patient  \\as  fairly 
stout,  having  one  and  a  half  inches  of  fat  and  very  strong 
abdominal  muscles.  No  trace  of  the  gall-bladder  could  be 
found,  the  groove  on  the  under  surface  of  the  liver  where 
it  ought  have  been  being  quite  free.  Below  this,  and  involving 
the  duodenum, was  a  uuiss  of  omentum  whose  adhesions  masked 
the  relations  of  the  parts,  and  the  least  attempt  to  search  in 
this  for  the  presumably  atroi)hied  gall-bladder  gave  rise  to 
considerable  haemorrhage.  What  ap])eared  to  be  gall-bladder 
in  this  altered  condition  proved  on  making  a  small  incision  to 
be  duodenum  tilled  with  bile,  and  a  tinj^er  introduced  throu^di 
the  ojiening  so  made  coidd  be  ]iassed  ui)\vards  throujrh  tile 
]nlorus  and  downwards  into  the  s.Mit.  Calculi  had  already 
been  located  in  the  comnion  ducts,  hut  it  was  deemeil  advisahle 
before  removing  these  to  make  sure  that  no  others  existed  either 
in  the  gall-bladder  or  in  the  cystic  duct.  As  none  could  be 
foiuul  e.\cei)t  tho.se  mentioned  aiul  as  no  trace  of  gali-bhulder 
could  l)c  detected,  and  no  evidence  of  mali<xnaiit  disea^se  was 
))resent,  the  duodenal  wound  was  i-losed  witli  silk  sutures  and 
the  extraction  of  tlie  stones  from  the  common  duct  proceeiled 
with.  These  were  two  in  number,  having  numerous  facets  well 
rou)\ded  at  the  ed{j[es.  but  ])acked  clo.se  tojiether  in  the  duet, 
.ibout  (tne  and  a  half  inches  from  its  junction  with  the 
diiudcnuni.  Tlic  duel  was  sewn  iiji  witii  caluut.  and  a  split 
rubber  drain  was  sewn  to  the  outside  ot  llie  duct  with  catirut 
and  the  abdominal  wound  closed. 
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"  Recovery  was  steady  and  marked  by  a  rapid  fading  of  the 
jaundice.  A  fistula  formed  about  the  third  day  from  the 
duodenum,  and  for  a  week  discharged  intestinal  contents,  the 
bile  contents  of  which  were  very  slight.  The  suture  holding 
the  drain  tube  was  absorbed  on  the  ninth  day,  allowing  the  tube 
to  extrude,  it  was  gradually  shortened  and  removed  some  days 
later  altogether.  The  reappearance  of  bile  in  the  faeces  and 
its  vanishing  from  the  skin  and  urine  shows  that  the  block 
has  been  successfully  overcome." 

This  was  a  complicated  case  from  its  nature  and  from 
the  fact  that  a  duodenal  fistula  followed  the  operation. 

For  a  fortnight  after  the  date  of  operation  (September 
13th)  there  was  a  certain  amount  of  constitutional  dis- 
turbance, the  thermometer  readings  ranging  between  98'' 
and  100.6"  F.,  with  a  corresponding  irregularity  of  the 
pulse  and  respiration  records.  By  the  1st  of  October, 
however,  things  settled  doA\n,  and  the  last  fortnight  of  Mrs. 
G.'s  stay  in  hospital  's\as  marked  by  steady  improvement 
and  a  full  restoration  to  health.  She  left  the  Meath  quite 
convalescent  on  October  16th. 

Three  days  after  operation  (September  16th)  the  urine 
was  bile-stained,  slightly  turbid,  acid  in  reaction,  of  low 
density — 1014,  free  from  albumen.  On  September  22nd, 
the  urine  was  deeply  bile-stained,  strongly  acid  in  reaction, 
and  the  specific  gravity  had  risen  to  1028.  From  that 
time  onward  the  biliary  condition  of  the  urine  steadily 
lessened,  and  the  secretion  became  perfectly  nornuil  before 
the  patient  left  hospital. 

Remarks. 

In   the   first    case   the   interest  cculred   largely    in    the 

diagnosis.     ^Vas  the  case  one  of  acute  hepatitis  or  one  of 

tropical    abscess  i      The    question    was    settled    by    the 

operation,  which  certainly  hail  a  marvellously  good  ctlei  t 
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upon  the  patient's  state.  I  do  not  grudge  the  emetine 
treatment  a  share  in  the  happy  result,  but  the  lion's  share, 
to  my  mind,  belongs  to  the  operation. 

The  gall-stone  cases  are,  of  course,  not  out  of  the 
common.  But  the  number  of  stones  in  the  former  of  the 
two  cases  reported  was  remarkable  ;  and  in  the  latter  case 
the  pathological  condition  of  the  ])arts  involved  was 
noteworthy. 

As  to  the  size  of  the  large  calculi  in  the  former  case,  I 
may  recall  the  fact  that  on  November  26,  1881, 1  exhibited 
to  the  Pathological  Society  of  Dublin  a  very  large  gall- 
stone which  had  been  passed  per  anum  by  an  elderly  w  omau 
after  great  physical  suffering.  That  stone  was  throe- 
quarters  of  an  inch  in  length  in  its  short  axis  and  one  inch 
in  its  long  axis  ;  its  short  circumference  was  2^  inches  and 
its  long  circumference  was  3^  inches.'  On  February  25, 
1882,  I  was  enabled,  through  the  courtesy  of  Surgeon- 
Major  Hare,  A.M.D.,  at  that  time  stationed  at  Mooltan, 
in  the  PunjAb,  to  communicate  to  the  same  famous 
Society  the  measurement  >  of  three  large  gall-stones  passed 
per  (imim  by  a  mai'riod  lady,  aged  forty-one  years,  on 
November  11,  1881,  November  25,  1881,  and  January  :>, 
1882.  1  cannot  forbear  to  (|uote  INlajor  Hares  j.  raphic 
descrii)tion  of  the  unfortmiate  patient's  attacks  of  biliary 
colic  : — 

"No.  I  passod  tlir(iu;j;li  1  he  ctmnnoii  liilc  diut  «iii  the  7th  of 
Xovt'inlHT.  Xo.  2  on  the  2(>th  of  Xovcmlu-r.  and  Xo.  '.i  on  {\u'. 
21si  of  Jannaiy.  These  weic  t  he  periods  of  tcM-rible  sufTering- 
intense  pain,  as  if  a  eoid  had  heen  tied  lound  the  waist  ;  great 
restlessness,  tlie  jjatieiU  constantly  j^etting  n])  to  have  the 
back     rubbed:     windy    eruetations;     a    elioking    sensation; 

'  I'nicci'diii^'sol  llic  l'a(liiilii;.'i(iil  Sot  irt  V  III  iMiMiii  Xrw  Stk-.s.  \ipI.  1  X  . 
ISS2.  I'ajro  lli:.  Noo  alw  Diililiii  .Iniinial  nf  Mi-diud  SiU'iiui'.  Vol. 
L.XXllI.     1882.     Pago  151. 
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gasping  for  breath  ;  vomiting,  and  the  sudden  distension  of 
the  abdomen  with  wind  ;  great  collapse,  and  coldness,  the 
patient  being  pulseless,  and  appearing  on  the  point  of  death. 
I  have  found  emetics  of  mustard  do  good,  and  bromide  of 
potassium  relieves  (when  it  can  be  retained)  the  flatulence. 
"  These  symptoms  are  followed  by  delirium,  sometimes 
violent ;  wanting  to  get  out  of  bed  and  run  away ;  talking 
incessantly.  During  the  last  attack  the  patient  sang  correctly 
the  Inflammatus  from  the  >Stabat  Mater  and  Mozart's  Agnus 
Dei,  from  No.  1.  Mass,  and  she  has  now  no  recollection  of 
having  done  so.  The  patient  was  weaker  then  (21st  of 
January)  than  on  the  former  occasions,  and  the  exhaustion 
nearly  extinguished  her  life."  -^ 

At  a  meeting  of  the  Pathological  Section  of  the  Academy 
of  Medicine  in  Ireland  held  on  Friday,  January  1().  1885, 
I  exhibited  a  series  of  seven  gall-stones  which  had  been 
passed  per  anum  by  a  woman  aged  forty-seven  or  forty- 
eight  years,  very  stout,  of  a  sallow  complexion,  but  not 
jaundiced,  a  patient  of  my  relative,  Dr.  Frederick  Hone 
Moore,  then  practising  at  Anstey,  in  Leicestershire.''  Dr. 
Moore  kindly  sent  me  these  gall-stones,  Avhich  I  now  once 
again  exhibit  to  the  Academy.  They  are  figured  both  in 
the  tliird  volume  of  the  Transactions  of  the  Academy  and 
also  in  the  seventh  Fasciculus  of  the  Atlas  of  lllustiations 
of  Pathology  published  by  the  New  Sydenham  Society.' 
At  my  request,  Mr.  P.  S.  Abraham  was  good  enough  to 
make  a  careful  examination  and  analysis  of  these  seven 
gall-stones,  which  are  repiesented  of  natural  si/x'  in  the 

■'  Piocnoding.s  of  the  ratliologicalijock'ty  of  Dublin.  Xrw  tScik's.  \'ol.  l.\ 
I'ayo  120.  Sou  also  Dublin  Journal  of  Medical  iSeience.  Vol.  LXXIW 
1882.     Page  1(>3. 

"  Tian.sactiiiu,s  of  tlie  Acadeiny  of  ]\I(-dirinc  in  liviand.  Nol.  III.  l8So. 
Page  297  cl  acq.  ISee  also  Dublin  Journal  of  Medical  .Siienre,  WJ.  hWIX. 
1885.     Pago  248. 

'■  London:  The  New  Svileuliaiu  Soeiolv.  ISSH.  Plate  XXXII.  Pigs. 
5,  6,  7,  8,  y,  lU,  11,  12. 
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lithographic  plate  of  the  Atlas  of  Pathology  and  in  the 
woodcut  which  accompanies  my  communication  to  the 
Academy  of  ]\Iedicine. 

Mr.  Abraham's  report  ran  as  follows  : — 

"  Their  composition  is  jjure  cholesterin.  They  weigh 
altogether  39  grammes  (1  oz.  164.3  grains).  There  is  one 
(marked  A. — B.  in  the  woodcut)  much  larger  than  the  others, 
which  weighs  alone  nearly  17  grammes  (262.3  grains,  or  con- 
siderably more  than  half  an  ounce).  This  calculus  is  some- 
what conical  in  shape,  the  base  being  smooth  by  facetation, 
and  31  miUimetres  (li  inches)  in  diameter.  Tlie  height  is 
37  m.m.  (nearly  1|  inches).  Except  on  the  base,  the  surface 
is  slightly  rugose.  At  one  side  a  large  fragment  (A.)  has  1x?cn 
shelled  off,  exposing  at  a  deep  level  a  flat  facet,  which  from  its 
rubbed  a]ii)earance  Mas  ])robably  exposed  ])rior  to  the  ex- 
pulsion of  the  calculus.  Tlie  other  calculi  present  numerous 
facets,  sonic  of  which  are  tiat,  others  hollowed  out." 

Through  the  courtesy  of  Mr.  Francis  J.  Baildon,  ]M.B,, 
CM.  Edin.,  of  Southport,  I  have  been  favoured  with  a 
rc])rint  from  the  Liverpool  Medico-Chirurgical  Journal 
for  duly,  1!)15,''  of  a  case  of  acute  intestinal  obstruction 
caused  by  a  large  gall-stone  in  a  man.  aged  seventy-eight, 
whom  he  saw  in  consultation  with  Dr.  Kenderson,  of 
South])ort.  early  in  -lune,  11)14.  The  patient,  a  retired 
naval  instructor,  was  suddenly  seized  with  severe  vomiting. 
liitil  this  attack  he  had  enjoyed  excellent  health,  and 
there  was  no  history  of  biliary  colic  or  ct  jaundice.  His 
tem|)erature  was  normal,  pulse  SO,  tongue  rather  furred. 
There  was  no  pain,  but  his  abdonuMi  was  rather  tender 
and  sonu'w  hat  distended.  Xo  hcinia  i'xist<^d.  nor  could 
any  localising  sym|)tom  be  found.  The  vomit  was  light 
brown  in  colour  and  not  fecnliMit. 

As  the  symptoms  persisted  for  iorty-cight  hours  after 

•'    I'ago  J27,  W  .SCI/. 


By  Sip.  John  Moore.  50 

the  consultation,  an  exploratory  laparotomy  was  done  by 
Mr.  Baildon.  who  felt  a  large  hard  lump  in  the  small 
intestine.  He  opened  the  bowel  by  a  longitudinal  incision, 
removed  the  concretion,  and  stitched  up  the  bowel- 
wound  with  the  usual  Lembert  sutures.  The  bowel  was 
carefully  cleaned  and  returned  to  the  abdomen.  The  ab- 
dominal wound  was  then  closed  with  silk\\orm  gut  sutures. 
The  restlessness  of  the  old  gentleman  caused  some 
septic  complications,  but  ultimately  the  \\ound  rapidly 
healed  by  granulation,  eventuall}-  leaving  a  surprisingly 
good  cicatrix.  The  patient  left  the  Private  Hospital  about 
four  weeks  after  the  operation,  and  has  since  enjo}"ed 
capital  health. 

The  concretion  i)roved  to  be  an  immense  gall-stone. 
It  weighed  418  grains.  It  is  cylindrico-oval  in  shape, 
measuring  2  inches  in  length,  1}  inch  in  breadth.  The 
circumference  measurements  are  5  J  and  4  inches.  It  is 
composed  almost  entirely  of  cholesterine.  with  a  small 
percentage  of  calcium  salts.  The  s})ecimen  is  now  in  tlie 
^fuseum  of  the  Rojal  College  of  Surgeons  of  England. 
Mr.  Baildon  justly  observes  that  "  it  is  incredible  that 
any  cystic  or  common  duct  could  pass  such  a  stone.*'  A 
moie  feasible  suggestion  is  that  ulceration  enables  these 
large  gall-stones  to*])ass  from  the  gall-l)ladder  direct  into 
the  duodenum  or  other  portion  of  the  intestine,  adhesions 
between  the  gall-bladder  and  the  bowel  taking  j)lace  and 
])reventing  i)eritonitis.  The  ])atient  averred  that  he  never 
had  any  pain,  or  indeed  a  day  s  illness  in  his  life,  and  yet 
the  concretion  was  where  Mr.  Baildon  found  it.  He 
thinks  that  it  is  impossible  for  so  large  a  calculus  to  have 
been  successfully  dealt  with  by  Nature  alone.  l*er- 
forating  ulceration  of  the  bowel  would  soon  have  taken 
place,  with  ra|)iil  death  from  peritonitis. 


THE  .OllTIOLUGY  OF  UTEKINE  PKULAPSE  AND 
CYSTOCELE. 

By   gibbon  FITZGIBBOX,  M.B.,  i'.il.C.r. ; 
Gyuaaoologist  to  the  Royal  City  of  Dublin  Hospitnl. 

[Read  in  the  Section  of  Obstetrics,  November  lit,  1915.] 

Till':  subject  of  uterine  prolapse  and  cvstocele  is  one  ii[H)n 
wliic'li  a  great  deal  has  been  written,  and  still  new  opera- 
tions are  constantly  being  described,  involving  the  re- 
moval of  the  uterus,  the  distortion  of  parts,  and  even  the 
coin|)lete  obliteration  of  the  genital  tract.  There  is  surely 
some  method  by  which  the  structures  that  normally  suj)- 
port  the  uterus  and  vagina  can  be  restored  to  functional 
activity  and  at  the  same  time  leave  the  organs  which  have 
to  be  supported  intact,  in  aj)proximately  normal  position, 
and  possibly  lapable  of  functionating,  and  some  operation 
wliic-h  can  be  adoj)ted  as  the  all-round  l)asis  of  the  surgical 
cure  of  the  condition. 

The  majority  of  the  cases  o\  [)rolapse  aie  met  in  women 
who  ha\i'  i)()ni  cliildicn;  the  prolajfJ^e  is  the  ivsult  of 
(iainagc  i-aused  by  the  ))assagc  of  the  fo'tiis  through  tlu' 
pelvis.  Ill  this  ;ict  there  must  be  .some  structure,  which 
before  laboui-  was  cajiable  of  supporting  the  uterus, 
reiulercd  in(:i|);d)le  of  doing  so  subsetpiently.  The  jtroita- 
bility  is.  that  it  is  tlu'  s;iuie  structuie  which  is  damaged  in 
all  or  almost  all  tJie  cases. 

rroIai)se  occurring  in  milli|tarous  women  is  probablx 
<hu'  to  the  same  (lefecti\e  structures,  but  there  has  bi'cn 
no  cause  of  lai'i'iat ion.  and  tlierclore  must  be  diu-  to  sonic 
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congenital  defect  of  tlie  supporting  structures.  This 
l)laces  these  cases  in  a  different  category,  as  the  support- 
ing structures,  even  thougli  not  injured,  are  incapable  of 
supporting  the  uterus,  and  any  operation  is  subject  to  the 
doubt,  whether  the  tissues  can  be  made  capable  of  doing 
wliat  they  liave  already  proved  incapable  of. 

That  the  perina^um  and  that  part  of  the  levator  ani 
muscle  which  is  torn  with  the  perina'um  have  no  part  in 
the  support  of  the  uterus  is  made  evident  by  the  fact  that 
these  structures  may  be  extensively  lacerated  and  this, 
even  when  of  long  standing,  has  no  evident  effect  upon  the 
level  of  the  uterus.  Laceration  of  these  structures  leads 
to  rectocele,  in  which  the  rectum  bulges  forward  and 
downward  into  the  vulva,  stretching  the  posterior  vaginal 
wall  in  its  lower  half,  but  leaving  the  up])er  half  and  the 
jwsterior  fornix  unaffected.  The  condition  is  completely 
cured  by  a  plastic  operation  upon  the  levator  ani  mu.scles 
and  the  perina^um  and  the  parts  restored  to  their  normal 
condition. 

On  the  other  hand,  there  are  numerous  cases  of  pro- 
lapse of  the  uterus  where  the  cervix  comes  down  to  the 
vulva,  or  even  the  uterus  is  completely  extended,  yet  the 
perina^um  and  levator  ani  are  intact,  showing  that  some 
other  structure  is  res})onsible  for  the  maintenance  of  the 
uterus  and  the  levator  ani  cannot  replace  it.  These  facts 
definitely  prove  that  the  structures  which  su]iport  the 
lower  half  of  the  ))osterior  vaginal  wall  have  no  jiart  in 
the  support  of  the  uterus,  and  therefore  may  be  excluded 
in  looking  for  the  cause  of  prolapse  of  the  uterus,  which 
must  be  damage  to  some  structure  above  the  level  of  the 
levator  muscles. 

The  structure  which  is  next  met  with  in  the  pelvis 
above  the  levator  nuiscles  is  the   visceral   or  endo-pelvic 
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\i\yer  of  pelvic  fasciji,  and  as  T  believe  this  is  the  main,  if 
not  the  sole  su|)|)ort  of  the  uterus  and  bladder,  1  wisli  to 
jrive  a  very  full  description  of  its  attachments  and  rela- 
tions. 

The  pelvic  fascia  as  shown  l)y  Cunningham  (1)  is  a 
direct  continuation  of  the  abdominal  fascia,  which  is  easily 
demonstrated  as  a  continuous  sheet  lining  the  interior  of 
the  abdominal  cavity  and  placed  between  the  muscles  and 
the  i)eritoneum.  The  relative  position  of  the  ])elvic  fascia  ^ 
is  identical,  and  the  visceral  layer  ])asses  inwards  from  the 
pelvic  walls  upon  the  upper  surface  of  the  levator  ani  and 
forms  a  complete  fascial  dia])hragni  to  close  the  pelvic 
outlet.  Ft  springs  in  front  from  the  back  of  the  symphysis 
and  the  pubic  rannis,  about  the  level  of  the  junction  of 
the  lower  and  middle  thirds  of  the  symphysis.  From 
here  it  rinis  under  the  bladder;  it  surrounds  the  urethra, 
and  is  intimately  connected  with  the  base  of  the  bladder, 
upwards  along  the  walls  of  which  it  sends  mimerous  fibres, 
as  well  as  others  downwards  along  th(>  ni'ethi'a.  The 
fascia  passing  under  the  base  of  the  bladder  is  closely 
connected  with  the  anterior  wall  of  the  vagina,  and  is 
continued  backwards  to  be  attached  to  the  suin'a-vaginal 
cervix,  where  it  helps  to  form  the  anterior  vaginal  fornix. 
This  part  of  the  fascia  is  very  definite  and  usually  de- 
scribed as  the  "  antcM'ior  true  ligaments  of  the  bladder.*" 
It  binds  the  bladder  and  the  urethra  firndy  to  the  pos- 
terior wall  of  the  symphysis. 

The  next  jiart  of  the  jielvic  fascia  springs  from  the  pubic 
lannis  and  the  white-line,  just  at  the  level  of  the  top  of 
the  obturator  foramen,  and  from  the  inner  surface  of  the 
i.scliial  spine,  it  runs  inwards  above  the  levator  ani 
nuiscles  towards  the  vagina,  bladder,  cervix  and  rectum, 
and    divides    it     into    tbi'    vesical,    vesico-vaginal,    redo- 
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vagina],  and  rectal  layers.  Tlie  posterior  part  of  the 
fascia  here  surrounds  the  rectum  and  follows  its  walls  as 
the  rectal  layer,  at  the  same  time  giving  some  support  to 
the  upper  part  of  the  posterior  vaginal  wall  where  that  is 
in  relation  to  the  anterior  wall  of  the  rectum,  and  this 
part  constitutes  the  recto-vaginal  layer.  The  anterior 
portion  of  this  fascia  is  stronger  and  thicker  than  the 
rectal  portion,  and  constitutes  the  vesico-vaginal  layer. 
As  it  runs  inwards  towards  the  viscera  it  divides  into 
numerous  layers  and  hecomes  intermixed  with  loose  con- 
nective tissue,  which  makes  the  demonstration  of  the 
whole  of  the  fascia  almost  impossible  close  to  the  viscera  ; 
nevertheless,  the  continuity  can  be  shown  and  the 
different  layers  followed,  to  loose  themselves  ujion  the 
walls  of  the  viscera,  or  to  join  the  fascia  of  the  other  side. 
It  is  connected  to  the  sides  of  the  bladder  and  continuous 
with  the  anterior  fibres  of  the  fascia  which  ])ass  under 
the  base  of  the  bladder.  It  passes  across  the  pelvis 
between  the  anterior  vaginal  wall  and  the  base  of  the 
bladder,  and  is  attached  to  the  cervix  uteri  and  the  lateral 
vaginal  fornices,  above  which  it  passes  to  reach  the  cervix 
and  to  become  continuous  with  the  recto-vaginal  layer 
between  the  posterior  vaginal  fornix  and  the  rectum  and 
below  the  posterior  cul-de-mc  of  peritoneum.  'Vho 
attachment,  of  the  fascia  to  the  viscera  is  shown  bv 
Cunningham  02)  in  a  dissection  on  the  male,  and  the  same 
relations  of  the  fascia  to  the  viscera  exist  in  tiie  female, 
the  vagina  and  cervix  uteri  taking  the  place  of  the  pros- 
tate. 

In  the  region  of  the  lateral  vagiiial  fornices  and  the 
sides  of  the  cervix,  where  the  uterine  vessels  approach  llu' 
uterus,  there  is  a  very  marked  increase  in  the  amount  of 
fibrous  tissue,   in  which   the   uterine   vessels  run.     This 
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extra  fibrous  tissiio  forms  a  distinct  fan-shaped  hand 
lying  between  the  lateral  vaginal  fornix  and  the  sides  of 
the  cervix  in  the  plane  of  the  broad  ligament.  This  band 
bas  been  described  by  Mackenrodt  (8j  as  the  transverse 
ligament  of  the  cervix.  It  is  part  of  the  pelvic  fascia  and 
plays  a  ])art  in  the  suj^port  of  the  uterus  and  vagina  witli 
the  rest  of  tlie  fascia  from  which  it  sbould  not  be  dis- 
sociated. Hart  (4)  refers  to  this  as  the  loose,  fatless 
tissue,  0.8.  inches  thick,  with  abundant  blood-vessels  and 
lymphatics  surrounding  the  lower  portion  of  the  uterus 
and  upjier  portion  of  the  vagina,  and  says  it  was  first  de- 
scribed by  Virchow  and  called  the  "  jiarametric  tissue," 
and  it  is  clearly  sbown  by  Freund  in  sections  at  the  level 
of  the  sujira-vaginal  portion  of  the  cervix. 

This  intermediate  part  of  the  endo-pelvic  fascia  between 
the  ligaments  of  the  bladder  and  the  rectal  layer  is 
usually  described  as  if  it  merely  formed  a  sheet  above  the 
levator  ani  nuiscles,  and  the  recto-vaginal  and  vesico- 
vaginal layers  as  though  they  passed  between  the  vi.scera 
just  above  the  fibres  of  the  muscle,  whereas  the  fascia  is 
at  a  higher  level  in  part  than  the  levfitor  muscle. 

Tn  sections  through  the  female  j^elvis  this  part  of  the 
fascia  does  not  show  up  distinctly,  because  the  fascia  is 
not  in  a  distinct  sheet,  and  when  the  fibres  are  divided 
they  retract  in  the  loose  tissue  and  do  not  show  on  tbe 
surface,  consequeully  the  fascia  is  omitted  in  the  region 
of  the  vaginal  fornices,  and  the  cervix  and  that  part  which 
can  be  demonstrated  as  a  sheet  by  dissections,  just  above 
the  levator  muscles,  is  depicted  as  the  whole  of  the  vesico- 
vaginal layer. 

Where  the  fascia  springs  from  the  pelvic  walls  it  can 
be  seen  as  a  distinct  sheet,  but  when  it  comes  into  relation 
with    th(>   viscera  it   loses  the   character  of   a    sheet    and 
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divides  into  various  layers.  The  necessity  for  this  is 
ol)vions  when  tlie  dilatation  required  during  parturition  is 
considered.  If  the  fascia  remained  a  single  sheet  where 
it  is  pierced  by  the  cervix  and  the  vagina,  the  aperture 
would  be  incapable  of  dilatation,  whereas  by  means  of  the 
fascial  fibres  separating  and  running  at  different  layers 
the  supporting  power  is  not  diminished  and  the  dilatation 
of  the  aperture  is  possible. 

The  description  of  the  fascia  in  Cunningham's 
"  Anatomy,"  together  with  his  diagrams,  makes  this  per- 
fectly clear.  He  deals  with  the  fascia  chiefly  in  the  male 
subject,  and  refers  to  this  description  when  describing  the 
fascia  in  the  female.  He  says,  the  rectum  below  the 
recto-vaginal  pouch  of  peritoneum  is  in  apposition  with 
the  posterior  wall  of  the  vagina,  a  layer  of  pelvic  fascia, 
the  recto-vaginal,  alone  intervening.  His  illustrations 
show  this  ]iart  of  the  fascia  distinctly  as  well  as  the  vesico- 
vaginal layer,  except  that  the  prostate  is  shown  instead 
of  the  vagina,  and  he  says  the  recto-prostatic  fascia  is 
called  the  recto-vaginal,  and  the  vesico-prostatic  fascia  the 
vesico-vaginal.  Cunningham  (5)  also  describes  the  fascia 
in  connection  with  the  female  pelvis  as  the  endo-pelvic 
fascia,  and  divides  it  into  an  upper  portion  attached  to  the 
upper  part  of  the  vagina  and  cervix  and  in  front  of  these 
passing  between  the  vagina  and  bladder  to  reach  the 
mesial  plane  and  lose  itself  ujion  the  walls  of  the  viscera, 
while  the  lower  layer  is  that  part  of  the  fascia  which 
follows  the  levator  ani  musfle  and  is  inserted  into  the 
jierinanil  body. 

The  relation  of  the  viscera  to  the  ju'lvic  'ascia  is  sueh 
that  the  bladder  rests  on  the  u|)per  surface  of  the  fascia 
in  front.     The  vagina,  owing  to  the  backward  and  ujnvard 

direction  of  its  axis,  passes  through  the  plane  of  the  fascia 
T.  E 
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at  an  acute  anfjlo,  so  tliat  its  anterior  wall  wliicli  is  fac- 
ing- iijnvards  and  forwards  is  in  relation  to  the  under  sur- 
face of  the  fascia  at  that  part  upon  which  the  hladder 
rests.  Behind  this  the  fascia  passes  ohliquely  across  the 
sides  of  the  vaginal  fornices  and  over  the  top  of  them, 
heing  attached  to  the  cervix,  and  the  posterior  vaginal 
wall  being  longer  than  the  anterior  is  continued  hack  so 
as  to  pass  through  the  plane  of  the  fascia  behind  the 
cervix.  In  this  way  the  vagina  is  almost  altogether  below 
the  plane  of  the  fascia,  and  has  its  attachment  by  fibres 
to  the  under  surface.  At  the  same  time  the  fascia  sends 
numerous  fibres  all  over  the  vaginal  walls.  The  cervix 
uteri  definitely  passes  through  the  fascia,  the  vaginal  \>ov- 
tion  being  below ;  the  supra-vaginal  portion  above  the 
plane  of  the  fascia,  but  owing  to  the  oblicpie  direction  of 
the  axis  of  the  uterus;  running  forwards,  there  is  a  greater 
attachment  of  the  fascia  in  front  of  the  plane  of  the  broad 
ligaments  than  behind,  so  that  the  vesico-vaginal  layer 
practically  forms  a  sling  across  the  pelvis,  attached  to  the 
sides  of  the  cervix  and  upon  which  the  uterus  lies  when 
antiverted.  the  fundus  resting  upon  the  upper  surface  of 
the  bladder.  The  other  ligaments  of  the  uterus  appear  to 
be  only  concerned  in  the  control  of  the  fundus.  The  broad 
ligaments  and  the  round  ligaments  can  have  no  part  in 
the  supi)ort  of  the  uterus,  the  latter  with  the  uterus  in 
antiversion  are  comj>letely  relaxed,  tlu^  distance  between 
their  points  of  origin  and  insertion  being  considerably  less 
than  the  length  of  the  liganlents.  The  utero-sacral  liga- 
ments are  more  diflicult  to  be  definite  about.  They  are 
situated  at  a  higher  level  tlian  tlic  pelvic  fascia,  and  from 
tlic  direction  in  wliicli  tlicy  run  thc\  would  draw  the 
cervix  u|)wards  and  backwards.  I'rom  their  nature  they 
d(»  not  seem  capable  of  sup|)orling  the  uterus,  and  the  fact 
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that  in  cases  of  prolai^se  tliey  are  found  greatly  elongated 
but  not  ruptured,  showing  that  they  fail  and  streteh  when 
tiie  weight  of  the  uterus  is  thrown  upon  them,  rather  bears 
this  out.  There  is  no  evidence  that  they  are  liable  to 
damage  during  labour,  and,  therefore,  why  should  they  so 
fre(]uently  fail  in  their  function  after  labour. 

Retroversion  of  the  uterus  is  sometimes  stated  to  be  a 
predisposing  cause  of  prolapse,  but  there  is  clinical  evi- 
dence that  it  is  not  necessarily  the  initial  stage,  and  from 
the  enormous  frequency  of  cases  of  retroversion  in  which 
there  is  no  prolapse,  even  where  the  retroversion  has  ex- 
isted for  a  very  considerable  length  of  time,  and  particu- 
larly in  those  cases  where  it  occurred  after  parturition,  it 
may  be  concluded  that  the  ])osition  of  the  uterus  has  no 
influence  upon  the  supporting  structures,  and  that  retro- 
version in  the  early  stages  of  prolapse  is  only  a  concomi- 
tant, and  not  a  ])redis]iosing  cause,  although  it  is  an  idti- 
mate  development  in  all  cases.  Although  I  have  stated 
that  damage  to  the  levator  ani  nniscles  has  no  effect  upon 
the  support  of  the  uterus,  they  and  the  fascia  have  a  co- 
related  function.  The  levatores  ani  form  almost  as  com- 
plete a  sheet  as  the  fascia  across  the  pelvis,  and  these  two 
sheets  together  form  the  pelvic  diaphragm.  The  condition 
is  exactly  analogous  to  the  abdominal  walls,  where  we 
have  a  containing  sheet  of  fascia  supported  by  muscles 
externally.  Under  normal  circumstances,  and  during 
ordinary  movements  of  the  body,  there  is  a  certain  con- 
stant ]iress\u'e  varying  between  certain  limits  applied  to 
the  pelvic  viscera.  This  strain  is  altogether  taken  up  by 
the  fascia,  and,  although  constantly  apj>lied.  has  no  detri- 
mental effect  upon  its  supporting  power.  Under  normal 
circumstances  the  downward  strain  is  increased,  and  even 
thouiih  verv  far  short  of  the  maxinuun  that  the  fascia  is 
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capable  of  sustaining,  tlie  nuiscles  of  tlio  pelvic  diaphragm 
come  into  action  and  temporarily  support  the  fascia.  Thus 
it  can  be  seen  that  the  pelvic  fascia  is  essential  to  the 
support  of  tlie  pelvic  viscera,  and  without  it  prolapse  must 
occur,  while  the  muscles  are  not  essential  hut  additional 
safeguards,  and  in  their  absence  it  would  be  quite  possible 
for  no  ])rola]:)se  ever  to  develoji.  On  the  other  hand,  the 
dependence  upon  the  muscles  is  shown  in  those  cases  of 
prolapse  developing  in  old  age  in  women  who  have  never 
had  any  cause  of  laceration,  nor  any  tendency  to  prolapse 
during  vigorous  life,  and  in  whom  the  prolapse  must  be 
looked  upon  as  the  result  of  senile  muscular  atrophy,  with 
]irobably  increase  of  strain  upon  the  fascia  and  conseciuent 
loss  of  muscular  re-inforcement. 

Lacerations  occurring  during  parturition  never  could  be 
sufficiently  extensive  to  destroy  the  supi)orting  ]iower  of 
the  leyator  ani  muscles.  The  parts  of  the  mu.scles  that 
are  involved  in  perinatal  lacerations  are  the  anterior  fibres 
which  s])ring  from  the  pubic  bone  and  run  backwards 
towards  the  rectum  and  perinatal  body,  across  the  sides  of 
the  vagina.  Where  there  are  the  factors  for  the  formation 
of  a  cystocele — viz.,  the  rupture  of  the  fascia  l)etween  the 
base  of  the  bladder  and  the  anterior  vaginal  wall,  it  can 
develop  without  anything  to  control  it  when  the  perinirmn 
is  torn.  It  seems  (juite  impossibU"  for  th(>  jxistiM-ior  and 
higher  portion  of  the  levator  ani  muscles  to  be  damaged 
diuing  parturition,  and,  therefore,  even  in  complete  pro- 
liipse.  the  muscular  element  of  th(>  pelvic  diaphragm 
where  it  supports  the  uterus  is  still  intnct.  and  tht>  defect 
must  be  looked  for  in  the  fascia. 

Tn  the  majority  of  cases  of  ]irolapse  there  iire  found 
lacerations  of  the  cervix,  which  :ir«>  imt  eoiiliued  to  the 
vaginal    portion,   but   extend   out    :ind    iiivolvi'  the   vaginal 
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foriiices.  It'  these  are  examined  it  will  be  ioiiiid  that  they 
nearly  always  take  a  curved  direction  when  they  reach  tlie 
fornices,  so  that  they  partially  encircle  the  cervix ;  they 
thus  involve  the  attachment  of  the  fascia  to  the  fornices 
and  cervix  in  a  direction  transverse  to  the  fibres  of  the 
fascia.  The  degree  of  evident  laceration  is  no  guide  to  the 
extent  to  which  the  fascia  is  involved ;  the  fascia  may  be 
extensively  lacerated  even  where  the  cervix  is  intact.  The 
result  is  that  the  fascial  sling  across  the  pelvis  is  inter- 
rupted, the  fascial  ends  being  only  connected  to  the 
viscera  by  loose  connective  tissue  which  stretches  before 
the  constant  strain  imposed  from  above.  The  fascia  is 
still  there  and  the  detached  ends  at  their  normal  levels, 
but  the  uterus  is  able  to  pass  down  between  them. 

Besides  laceration  in  the  region  of  the  vaginal  fornices, 
laceration  may  occur  in  front  of  the  cervix  where  the 
fascia  bridges  across  the  anterior  fornix  and  i)asses 
between  the  anterior  vaginal  wall  and  the  bladder,  in 
which  case  the  bladder  protrudes  between  the  edges  of  the 
fascia  and  forms  a  cystocele. 

These  two  varieties  of  laceration  may  exist  separately 
or  together.  When  in  the  region  of  the  lateral  fornices 
alone,  there  results  prola[)se  of  the  uterus  with  conse- 
quent inversion  of  the  vaginal  fornices,  but  there  is  no 
cystocele.  The  base  of  the  l)ladder  is  still  siippoited  and 
the  anterior  vaginal  wall  relatively  long.  The  prolai)se  is 
usually  partial.  When  the  anterior  fascia  alone  is  in- 
volved, the  uterus  and  vaginal  fornices  retain  their  normal 
position,  but  the  hladdei'  |n-ola|)si's.  tonuing  a  cystocele. 
disi)lacing  the  free  edges  of  the  fascia  outwards  and 
stretching  the  anterior  vaginal  wall.  When  laceration 
occurs  in  the  two  sites  there  is  jM'olapse  of  the  i-ervix  and 
vaginal  fornices  as  well  as  |woliiision  of  the  bladder,  the 
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uterus  conies  down  and  the  whole  anterior  wall  of  the 
vagina  hecomes  inverted. 

These  different  conditions  should  l)e  clearly  differen- 
tiated ;  they  are  all  the  result  of  laceration  of  the  fascia, 
but  the  site  of  laceration  is  different.  They  are  analoj^ous 
to  abdominal  hernias  throujih  scars.  The  recognised 
jnethod  of  cuiiiig  these  hernias  is  to  cleai'  the  edges  of  the 
fascia  and  unite  them  directly,  and  if  this  is  done  it  does 
not  matter  how  the  other  tissues  are  dealt  with.  Exactly  the 
same  condition  jn-evails  in  the  cases  of  prola]ise  of  the 
uterus  and  cystocele,  except  that  tht>  oi'gans  which  become 
displaced  have  a  definite  ])osition  to  which  they  should 
be  returned,  and  are  attached  to  the  fascia,  whereas  the 
contents  of  an  abdominal  hernia  have  only  to  be  returned 
anyhow  to  tlu>  aixloinon  and  the  sac  ol)literated. 

J  believe  almost  all  cases  of  prolapse  and  cystocele  can 
be  dealt  with  on  these  lines.  There  is  no  difliculty  in 
reaching  the  fascia  at  the  sides  of  the  cervix  and  above  the 
lateral  torniccs  thioiigh  an  antciior  ct)lpotoniy  incision 
when  the  bladder  is  |)ushed  up  from  the  front  of  the 
uterus  and  well  out  to  the  si(K\s.  st)  as  to  i-lear  the 
fascia  abovi^  the  iatcMal  fornict^s,  and  by  stripping"  the 
anicrior  wall  away  fioui  tlu-  bladder  at  I'ach  side  of  the 
vertical  incision.  Tlu'  old  operation  of  anterior  colporr- 
haphy  and  col|u)-|)erina'()rrhaphy  was  most  unsatisfactory, 
but  occasionally  resulted  in  cures  cmmi  in  |)roiu)UiU'ed 
cases.  I  bclit'Nc  these  cures  were  t>llected  u|)()n  the  lines 
suggested  above.  In  taking  away  the  anterior  llaj)  of 
vaginal  mucous  uieuibrauc  the  im-ision  was  made  sulVi- 
cientl>  far  out  to  reaili  the  pelvic  fascia  aiul  enough  was 
i-aii^li'   ill  the  sutiucs  to  reconstruct  the  pelvic  sling. 

Ill   the    present-da\    operations    tor    prolapsi'.   especially 
the  Scliauta-W'ei  theini  t\pe.  there  is  one  common  feature, 
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the  high  amputation   of   tlie  cervix,  which   is  nominally 
done  to  reduce  the  size  of  the  cervix  and  considered  essen- 
tial   for    success,    although    it    nuist    be    admitted    that 
numerous  cases  have  very  small  atrophic  uteri  and  pro- 
portionally small   cervical   portions.      The   amputation  is 
done   well    above   the    vaginal   level,    and    the    stump   is 
covered  by  the  vaginal  flap.     I  believe  it  is  absolutely  im- 
possible   to    am])utate   the    cervix    as    described    without 
reaching  the  pelvic  fascia,  and  the  curative  results  are  due 
to  the  inclusion  of  the  fascia  with  the  vaginal  mucous 
membrane  in  covering  the   cervical  stump.    As  for  the 
interposition  part  of  the  operation,  it  only  relieves  the 
cystocele  and  does  so  by  using  the  uterus  to  hedge  the 
ga[)  in  the  pelvic  fascia ;  it  has  no  part  in  su[)porting  the 
cervix  and  is  ineffective  in  the  absence  of  independent 
means  for  doing  this.      It  has  the  disadvantage  that   it 
necessitates  future  sterility,  and  although  this  only  alfects 
a  small  number  of  cases,  if  tliey  do  not  agree  to  it,  the 
only  alternative  is   palliative   treatment  or  an   operation 
which  will  only  give  relief  for  a  short  time.     As  a  result 
of  failure  with  the  SclKiuta-\A'ertlK'im  o[)craliun  there  has 
recently    been    suggested    a    form    of    hysterectomy,    the 
author   (G)  of  which  says  the  inter-})osition  operation  is 
very  efficient  in  the  relief  of  |)artial  ])roIa)ise  with  exten- 
sive  cystocele,   the   best    results    being   obtaniod    in    cases 
under  forty  years  of  age;  it  should  iu)t  be  adopted  iu  the 
third  and  fourth  degrees  of  i)rola|)se.     ThcvSe  cases  are  to 
be  treated  l)y  hysterectomy,  the  broad  ligaments  are  to  be 
united  in  the  nnddK'  line  and  tlie  free  I'dgi's  stiti-hed  close 
to  the  urethro-vesical  jinutitJU,  so  as  to  com|)el  llu'  bladder 
to   rest   on    the   l)rt)ad    ligaments.       In    this   operation    the 
bases   ol'   the   broad    ligaments   where    thev    are   se|>arate<l 
from   the   i-iM-\ix   are   lirmK    unitinl   touethei'.   and   this.    F 
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believe,  is  the  part  of  the  operation  which  really  cures  the 
prolapse  of  the  vaginal  fornices,  and  without  which  the 
elevation  of  the  bladder  would  have  no  elfect.  It  is  again 
a  reunion  of  the  pelvic  fascia,  which,  if  done  without  re- 
moving the  uterus,  w-ould  be  equally  elVective  in  curing 
tlie  prolapse. 

What  I  wish  to  enipliasise  in  connection  with  these 
operations  is  that  the  one  connnon  item  is  plastic  work  in 
the  region  of  the  lateral  fornices  and  cervix,  but  that  the 
importance  of  this  is  not  recognised,  and  credit  for  what 
is  ellected  by  this  is  given  to  other  parts  of  the  operations 
wliich  are  not  essential,  while  many  of  the  unsatisfactory 
results  are  due  to  non-appreciation  of  what  is  the  essen- 
tial part  of  the  oj)eration  in  cases  of  prolapse. 

The  lines  upon  which  1  suggest  prolapse  and  cystocele 
should  be  treated  were  pointed  out  by  AlexandrolV  ten  or 
more  years  ago,  and  advocated  by  Hastings  Tweedy  (7), 
but  they  ha\e  not  been  followed  or  recognised  by  the  pro- 
fession, with  the  result  that  the  surgical  treatment  re- 
mains unsatisfactory,  and  is  chiefly  upon  lines  which  in- 
volve the  interference  ivith  the  function  of  child-birth,  and 
is,  therefore,  unsuitable  for  an  imjiortant  class  of  cages — 
the  younger  women — still  in  the  t-liild-boariiig  |)eriod  of 
life,  and  probably  desirous  of  having  more  cliililren. 

C'oNCLr.SlO.NS. 

1.  Prolapse  of  the  uterus  and  cvstocele  are  due  to 
damage  of  the  pelvic  fascia  in  the  region  of  the  lateral 
fornices  and  in  liont  of  the  ci'ivix. 

•1.  rrolapsc  of  the  uterus  nuist  be  clcinlx  dill'erent iated 
from  cystoceU' ;  they  may  exist  separati'lx  or  be  i-on- 
tinued. 
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3.  Laceration  of  the  perinaium  and  levator  aui  muscles 
have  no  part  in  the  jirodiictiou  of  prohipse.  It  allows  an 
increase  of  cystocele  where  there  is  the  primary  defect. 

4.  Retroversion  of  the  uterus  has  no  tendency  to  i)ro- 
iliice  prolapse. 

5.  Prolapse  of  the  uterus  and  cystocele  are  analogous  to 
abdominal  hernias  through  scars,  due  to  defective  union 
of  the  fascia. 

0.  The  cure  of  the  condition  can  be  elVected  by  reunit- 
ing;' the  fascial  diajjhragm  across  tiie  pelvis. 

7.  The  fascial  diaphra<;m  can  be  reposed  without  inter- 
ferine  with  the  function  of  the  uterus  or  dislocating  the 
bladder. 

8.  The  condition  can  be  treated  in  exactly  the  same 
manner  before  and  after  the  menopause. 

9.  Atrophy  of  the  uterus  has  no  influence  upon  its 
su|>|)ort. 

lU.  Amputation  of  the  cervix  other  than  the  removal  of 
an  hypertrophied  lacerated  vaginal  })ortion  is  not  neces- 
sary. 
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Ok.  Am'UKU  Smitu  said  tlie  importaiu-e  of  a  torn  li<\ator  ani 
luusclc  in  tlu'  production  of  |)rolapso  slioiild  not  be  lost  sij^dit 
of.      The   levator   aui,    which   is   the   nutsele  oi»posed   in   its 
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action  to  the  sphincter  ani,  and  wliich  dilates  the  latter, 
being  torn,  the  sphincter  cannot  dilate  normally;  a  stool 
therefore  meets  this  muscle  contracted  and,  the  pressure  still 
continuing,  the  contents  of  the  bowel  bulge  out  the  rectum 
into  tlic  lumen  of  the  vagina,  producing  a  rectocele.  In 
doing  this  the  i)Osterior  vaginal  wall  is  drawn  down,  and  it 
in  turn  ])ulls  on  the  cervix.  Cystocele  occurs  as  a  result  of 
damage  to  the  anterior  wall  during  delivery.  So  great  is  the 
desire  to  save  the  perinaeum  in  forceps  and  other  difficult 
deliveries  that  the  tissues  beneath  the  symphysis  are  subject 
to  much  dragging  and  pressure.  Prevention  is  better  than 
cure.  Hence  our  method  of  safeguarding  the  perinaeum  may. 
have  to  be  modified. 

Dr.  Hastings  Tweedy  congratuhitcd  the  Tresident  on  the 
careful  and  painstaking  manner  in  wliich  he  had  demon- 
strated the  imi)ortance  of  the  endo-peritoneal  tissue.  His 
address  has  made  it  impossible  to  hold  fast  our  old  faith  as 
to  the  influences  which  compelled  the  uterus  to  remain  fixed 
in  its  anti-fiexed  position.  We  can  believe  no  longer  in  the 
theory  of  abdominal  jn'essure,  either  positive  or  negative,  in 
the  efficacy  of  the  peritoneal  folds,  so  called  ligaments,  in 
tlk'  j)oWL'r  of  the  pelvic  triangles  or  in  the  levator  muscles 
as  means  of  sustaining  the  uterus.  The  ])oint  so  well  brought 
out  by  our  i'resident  is  that  the  one  and  only  factor  which 
counts  ill  ])reveiiting  jirolajise  of  the  uterus  is  this  en(k)- 
jieritoncal  tissue,  and  whether  the  latter  is  derived  from  the 
parametrium  or  from  the  pelvic  fascia  seems  to  be  a  matter 
of  secondary  imjiortance. 

Siu  William  Smvly  joined  in  congratulating  the  IMi-sident 
upon  his  paper,  and  thought  the  Section  should  lie  grati-ful 
to  liini  for  the  labour  he  bad  iiestowed  upon  it.  He  l)elieved 
that  tile  successful  treatmi'ut  ot  this  troul)les(inu'  condition 
depended  ui)on  a  clear  knowledge  of  its  anatomy,  and 
espi'cially  ujion  the  restoration  ot  the  coniu-ctivi'  tissue  and 
fascial  supports:  but  so  far  as  his  experience  lia<l  carried  him 
he  dnul)le(|  the  |)ossii)ility  of  restoring  the  fascia  whii-h  sup- 
ported the  bladder,  and  he  would  still  resort,  at  any  rat*-  in 
Women  who  had  passed  the  menopause,  to  interposition  t)l' 
the  uterus  between  tile  l)l;i(l(|er  ;ind  x.-igjna.  whilst  in  those 
uiio  Were  lilu'lv  1o  liavc  more  ebildieii  he  bad  fount]  Nji-'inal 
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suspension  a  useful  compromise.  With  regard  to  the 
uterus  itself  he  had  no  doubt  that  it  was  niaintained  in  its 
position  by  the  strong  fibrous  tissue  at  tlie  base  of  the  Inoad 
ligaments. 

Dr.  Solomons  said  that  the  number  of  operations  required 
to  cure  prolapse  depended  on  the  conditions  present.  He 
found  it  necessary  usually  to  perform  anterior  colporrhaphy, 
with  pushing  up  of  the  bladder,  high  circular  amputation  of 
the  cervix,  shortening  of  the  utero-sacral  ligaments,  posterior 
colporrliaphy  and  perinteeorrhaphy  with  some  form  of  oi)era- 
tion  to  cure  the  retroversion.  It  seemed  to  be  diflficult  to 
determine  whether  these  utero-sacral  ligaments  had  any  bear- 
ing in  causing  prolapse;  it  was  certain,  iiowever,  that  they 
were  strong  bands  which,  when  separated  and  brought  in 
front  of  the  uterus,  acted  as  most  efficient  splints.  He 
thought  it  would  be  a  good  move  if  operators  who  had  opened 
the  abdomen,  after  performing  this  operation,  would  say  in 
what  condition  tliey  found  the  utero-sacral  ligaments.  He 
would  be  glad  to  hear  of  a  cure  of  a  severe  prolapse  where 
the  utero-sacral  or  lateral  pelvic  ligaments  were  not 
shortened.  He  did  not  consider  that  the  interposition  opera- 
tion should  be  done  before  the  menopause. 

Dr.  GiiiSON  agreed  with  the  President  regarding  the  im- 
portance ot  tlie  pelvic  fascia  in  the  support  of  the  uterus  and 
l)ladder.  He  believed,  however,  that  whon  the  fascia  was 
ruptured  antl  had  stretched  sufficiently  to  allow  of  prolo[)se, 
it  could  not  be  consideied  capable  of  preventing  further  pro- 
lapse wlien  it  was  repaiied,  as  the  President  suggested.  He 
bebeved  tiiat  the  fascia  wouhl  continue  to  stretch.  He  did 
not  know  of  any  cases  of  complete  jjrolapse  which  liad  been 
t'ured  by  repairing  the  fascia.  Neither  did  he  bebeve  that 
large  cystoceles  could  always  be  cured  by  anterior  col- 
porrhapliy,  even  when  the  most  extensive  suturing  of  the 
tissues  under  the  vaginal  wall  was  carried  out. 


NOTK  ON  A  NEW  MEDIUM  FOR  i'YELUGllAniY. 
By   ADAMS  A.   McOONNELL,  F.R.C.S.I.; 

Surgoou  to  the  Kic-litnoiid  Hospital,  Dublin. 
[Read  ill  the  Scc-tiou  of  Surgery,  December  3,  1915.] 

Members  of  the  Surgical  Section  of  the  Academy  will 
receive  as  a  platitude  the  statement  that  the  earliest 
evidence  of  a  disease  is  the  time  for  diagnosis,  and  that  the 
diagnosis  should  include  not  only  the  gross  pathological 
fact  l)ut  also  those  finer  details — subsidiary,  causative  or 
secondary — which  may  influence  treatment  and  prognosis. 

In  most  regions  of  the  body  we  find  the  classical  sym- 
ptoms indicate  an  advanced  pathological  process,  so 
aihanccd  in  many' cases  that  Surgery  becomes  a  [jalliative 
rather  than  a  curative  measure. 

\\'iien  hydronephrosis  has  developed  to  the  extent  of 
causing  reactive  or  atrophic  changes  in  the  renal  tissue 
the  sym])tonis  are  clear,  and  the  pri'senci*  of  a  tumour 
waxing  and  waning  with  corresponding  decrease  and  in- 
ci'ease  in  the  amount  of  urine  [lassed  renders  the  diagnosis 
<i<  linitc.  lint  such  a  diagnosis  is  of  infinitely  less  value 
lliiiii  line  ;iiii\(Ml  ;it  licfoic  siicji  pat li(il(ii.:ical  changi's  in 
the  kiihiey  \\a\c  taken  place.  I  beheve  that  a  diagnosis  of 
hydronephrosis  can  be  made  at  an  early  stage  of  its  devehip- 
ment  only  by  special  mctliods.  the  cliief  ot  which  is  the 
injection  ol  the  pelvis  of  the  ureter  with  a  substance  opa(pie 
to  .r-rays.  Wy  this  lueans  tin*  position,  form,  size,  and 
capacity  of  the  pelvis  can  be  determined  more  accurately 
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i  than  by  any  other  method,  and  variations  can  be  dis- 
covered before  permanent  pathological  damage  lias  re- 
sulted. 

The  snsjiicion  of  early  hydronephrosis  is,  perhaps,  the 
chief  indication  for  injecting  substances  into  the  pelvis  of 
the  ureter,  for  the  symptoms  may  be  of  a  very  vague 
character — the  chief  symptom  1  have  personally  come 
across  has  l)een  vague  jiain  in  the  right  side — sometimes 
behind  in  the  renal  region,  sometimes  in  front  and  siirui- 
lating  the  pain  ):)roduced  by  chronic  ap])endicitis,  stone  in 
the  gall-bladder  and  Jackson's  membrane.  The  most 
marked  hydronephrosis  of  which  I  have  a  picture  was  sent 
to  hospital  with  the  diagnosis  of  tumour  of  the  stomach. 
If  the  right  kidney  is  movable  in  such  cases  it  is,  I  think, 
imperative  to  determine  whether  hydronephrosis  is  present 
or  not  before  removing  the  appendix  or  rendering  the 
ascending  colon  more  mobile  or  more  fixed  or  removing  it. 
In  the  literature  several  cases  are  reported  in  which  the 
appendix,  ovary,  ascending  colon,  and  gall-bladder  have 
received  surgical  attention,  when  the  real  cause  of  the  pain 
was  hydronephrosis. 

Pyelography  is  not  only  indicated  when  hydronephrosis 
is  suspected,  but  in  many  other  conditions  the  photograph 
obtained  gives  useful  data  for  the  elaboration  of  a  diagnosis. 
Amongst  my  own  cases  I  have  two  of  tumours  in  the  right 
loin,  both  of  which  possibly  had  their  origin  from  the  riglit 
kidney.  By  injecting  the  pelvis  and  taking  an  .'-ray.  the 
kidnev  was  seen  to  be  distinct  from  the  tumour:  at  opera- 
tion one  case  proved  to  be  cancer  of  the  he])atic  flexure  of 
the  colon,  and  the  other  to  be  a  chronic  appendix  abscess. 

Pyelograpliy  may,  on  occasion,  therefore,  save  a  ]iatient 
an  exploratory  lajiarotomv  or  an  (>x|)lorati()ii  of  tlu' 
kidney. 
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I  might  quote  the  indications  for  pyelography  from 
Thompson  Walker  thus  : — 

(1)  As  a  means  of  making  a  diagnosis  of  early  hydrone- 
phrosis, and  of  determining  whether  a  movahle  kidney 
requires  operation  or  not. 

(2)  In  order  to  determine  the  relationship  of  the  kidney 
to  any  doiihtful  ai)dominal  tiimonr. 

(3)  In  cases  of  unilateral  h;pmaturia  to  determine 
whether  there  is  a  growth  in  the  kidney,  for  sucli  a  growth 
would  probably  modify  the  form  of  the  pelvis  of  the  ureter. 

(4)  In  order  to  establish  the  relationship  betw^een  a  sup- 
posed stone  in  the  urinary  tract  and  the  renal  area. 

For  some  years  collargol,  a  colloidal  silver  preparation, 
has  been  used  as  the  medium  for  pyelograj^hy.  Although 
other  substances  have  been  tried,  such  as  iodide  of  silver, 
nothing  until  recently  )>roved  so  generally  satisfactory  as 
collargol.  I  have  used  it  in  many  cases  without  mishap, 
and  have  obtained  some  satisfactory  results. 

Before  the  war  collargol  was  expensive,  and  since  then 
it  has  become  practically  un)>rocurable.  h^or  this  reason  I 
cast  about  for  a  substitute  on  the  English  and  American 
markets,  but  failed  to  find  anything  but  silver  iodide,  wliich. 
in  my  hands,  did  not  give  as  satisfactory  results.  So  I 
interviewed  l^rofessor  Caldwell,  of  the  Txoyal  College  (<f 
Surgeons,  Ireland,  asking  him  for  a  salt  opaque  to  the 
r-rays,  harmless  to  the  kidney,  and  capable  of  being  injected 
along  a  fine  ureteral  catheter  into  the  renal  pelvis.  I'ro- 
f(>ssor  Caldwell  said  be  tbon^ilil  lu^  might  \^o  able  to  gi\"(^ 
nu'  sucli  a  substance  in  the  form  of  a  bisnuith  (-(impound. 
1  pointed  out,  however,  that  various  bismuth  emulsions 
liiid  been  I  lied  and  failed,  beciiuse  bisunith  became  pre- 
eipitaled  in  llie  |ielvis  of  tlie  meter,  and  mi^bt.  thercfon'. 
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form  the  basis  of  calculi.  He  told  me  then  that  the  pre- 
))aration  he  wonld  give  me  had  never  been  tried,  because 
it  had  never  been  mode — that  it  would  be  of  the  consistency 
of  milk,  and  that  the  precipitation  would  be  so  slow  that 
the  whole  amount  would  be  washed  out  of  the  pelvis  by  the 
urine  before  that  could  take  place.  I  tried  some  of  this 
in  the  case  of  a  patient  suffering"  from  a-vague  jiain  in  the 
right  side,  and  obtained  a  ]iictui-e  of  an  early  hydrone- 
])hrosis.  I  used  a  10  per  cent,  solution  of  the  substance. 
1  have  given  it  the  j^rovisional  name  of  Skirol.  It  gives  a 
better  picture  than  any  T  have  obtained  with  collargol,  it 
has  not  caused  any  irritation  in  any  of  my  ]:)atients,  and 
lias  given  mo  much  useful  information  regarding  some 
cases. 

Several  fatal  results  have  been  recorded  after  the  injec- 
tion of  collargol  into  the  )ielvis.  In  some  cases  it  has  p('n(>- 
trated  into  the  substances  of  the  kidney  and  formed  areas 
of  necrosis.  This  has  occurred  most  often  when  strong 
solutions  (25  per  cent.)  have  been  used,  and  it  is  possible 
that  collargol  is  an  irritant  when  it  comes  into  contact  with 
the  renal  tissue.  It  is,  however,  not  u-ritating  to  the 
mucous  membrane  of  the  pelvis  and  ureter. 

From  its  constitution  one  would  not  expect  tlie  bismutii 
preparation,  Skirol,  to  possess  any  irritating  properties, 
and  I  have  certainly  found  none  on  using  it.  The  fatal 
results  of  collargol  were  in  all  probability  due  to  ru])t\u-e 
of  the  calyces  by  injecting  the  fluid  at  too  great  ]-)ressure — 
it  should  be  allowed  to  flow  in  by  gravity,  not  injected  bv 
force. 

In  my  experience  Skirol  disappears  from  the  pelvis  more 
rajiidly  than  collargol — a  fact  1  would  consider  advan- 
tageous. Collargol  lias  Ixhmi  louiid  in  tlic  pelvis  from  oiu» 
to  several  wt>eks  after  injection.      I  have  bad  some  cases 
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rK-rayed  one  or  two  days  after  the  injection  of  Rkirol,  and 
have  not  found  any  shadow. 

The  technique  is  simple.  The  patient  is  broufiht  to  the 
.r-ray  room  and  placed  on  the  couch  ;  a  catheter  is  passed 
into  the  ureter  and  up  \o  the  pelvis,  the  .r-ray  plate  is 
adjusted,  and  everything  <iot  ready  to  take  the  ]ihotofiraph 
at  the  right  moment. 

The  fluid  is  then  allowed  to  flow  from  a  syringe  held  not 
more  than  12  inches  above  the  level  of  the  kidney  into  the 
ureteral  catheter. 

The  patient  is  told  to  say  when  pain  is  felt  in  the  kidney 
— at  that  instant  the  injection  is  stopjied,  and  the  j^hoto- 
graph  taken.  The  fluid  is  then  allowed  to  run  out,  and  the 
catheter  removed. 


NOTE  ON  TWO  CASES  OF  ANEURYSM  DUE 
TO  BULLET  WOUNDS. 

By   C.   ARTHUR   BALL,    M.D.,   F.R.C.S.I.; 

Surf:,'f>oii  to  Sir  Pntrir-k  Dim's  IIospitMl.  Duhliii. 
[Rond  in  tlio  Sfction  of  Siirfrory,  Doconihor  .'5.  101").] 

Ltet'TFAaxt  r.  T.  was  admitted  to  King  George  V.  Hos- 
|)ital  wilh  an  aneurysm  of  the  femoral  artery.  He  gave  the 
following  history  : — "  I  was  wounded  on  .\pril  •25th  a1  St. 
.lulien.  When  firing  a  machine  gun  a  bullet  hit  the  gun, 
the  bullet  was  smashed  to  pieces,  and  the  pieces  were  de- 
flected downwards  into  my  legs  and  light  elbow.  Five  or 
six  pieces  were  afterwards  picked  out  with  forceps,  having 
lodged  just  under  the  skin.  Two  larger  pieces  entered  my 
right  thigh,  and  remain  there  still.  After  being  hit  I  walked 
away  about  30  yards  and  asked  a  man  to  bandage  my  leg. 
T  must  have  lost  consciousness,  as  I  do  not  remember  the 
man  finishing  the  dressing.  After  a  time  an  olticer  came  to 
see  me,  and  tied  something  tightly  round  my  thigh.  Was 
carried  to  dressing  station  about  two  hours  after  being  hit, 
and  went  from  there  to  Poperinghe  Hospital  an  hour  or 
so  liiter.  Felt  very  weak  and  thirsty  ;  was  given  an  enema 
— saline,  T  think.  Felt  better  next  moi-ning;  wi-nt  by  train 
to  Boulogne  on  Aj^ril  ^fith  ;  crossed  to  England  on  April 
27th,  and  went  to  hospital  in  London.  Wounds  healed 
cleanly.  After  about  U2  or  14  days  T  noticed  a  pulsation 
over  one  of  tlu^  wounds,  and  pointed  it  out  to  my  nurse, 
who  said  it  was  the  femoral  pulse.  I'^'rom  the  way  she 
spoke  T  thought  it  was  nothing  out  of  the  oidinary.  so  did 

T.  V 
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not  botlier  any  nioro  about  it.  Had  a  Rlight  rise  of  tem- 
perature, about  100°  every  evening,  for  al)out  twelve  days 
after  being  hit.  Left  hospital  and  wenl  on  leave  about 
May  19th,  Felt  no  pain  in  leg  except  an  occasional  twitch. 
Noticed  that  the  pulsation  still  went  f)n.  and  tliat  the 
swelling  got  very  slightly  larger.  I  did  not  take  any  very 
violent  exercise  during  my  leave,  nor  do  a  very  long  walk. 
Ap|ieared  before  a  medical  board  on  .July  JOth,  admitted 
to  hospital,  July  l-2th." 

Examination. — A  pulsating  swelling  about  the  size  of  a 
bantam's  eg'^  was  present  over  the  centre  of  the  right  thigh, 
just  over  the  femoral  vessel  at  the  site  of  one  of  the  wounds. 
Pressure  on  the  femoral  at  the  brim  of  Ihe  pelvis  stopped 
the  pulsation,  and  the  swelling  rapidly  diminished  in  size. 
It  appeared  as  if  the  aneurysm  was  quite  superficial  and 
only  just  under  the  scar.  There  was  no  pulsation  in  tlu' 
veins  of  the  leg.  X-ray  examination  showed  two  small 
pieces  of  metal  in  the  thigh,  one  just  at  the  site  of 
aneurysm.  As  the  swelling  was  increasing  in  .size,  and  felt 
as  if  it  might  readily  burst  through  the  scar,  operation  was 
advised. 

Operation. — An  incision  was  made  over  the  femoral 
vessel  above  the  pulsating  scar,  the  superficial  femoral  was 
exposed,  and  a  Crile's  clamp  apjilied  so  as  to  control  tlu> 
vessel.  The  incision  was  then  prolonged  downwards  past 
the  aneurysm,  and  the  artery  ex)>osed  below,  another 
Crile's  c-Iam|>  was  used  to  control  the  artery  here.  The 
anterior  |)art  of  the  sac  was  then  dissected  free,  and  il  was 
found  that  the  sartorius  muscle  completely  covered  the 
sac  (so  that  the  apparent  very  sujierficial  feel  of  the 
aneurysm  was  mor(>  apjiarent  than  realK  The  sac  was 
i.Kolated  as  much  as  possible,  with  the  view  of  ascertaining 
if  the  bolt'  in  the  artery  could  be  sewn  up,  as  in  Mata^' 
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operation.  Some  laminated  clot  was  removed,  and  it  was 
found  that  the  sac  extended  as  far  behind  as  it 
did  in  front.  Some  slight  bleeding  of  bright  colour 
came  from  the  sac  in  spite  of  the  main  vessel  being  secured 
above  and  below.  As  the  entire  artery  was  involved  there 
was  no  question  of  suturing  the  hole  in  the  vessel.  The 
question  of  excision  of  the  sac  was  then  considered,  but  it 
was  thought  inadvisable,  as  the  sac  was  so  adherent  that 
it  would  have  meant  injuring  the  vein.  The  lower  open- 
ing of  the  artery  into  the  sac  could  not  be  made  out.  The 
artery  was  then  tied  with  a  double  ligature  of  chronic  cat- 
gut above  the  sac  and  below  ;  owing  to  the  slight  bleeding 
the  sac  was  sutiu'ed  up  and  the  wound  closed.  The  frag- 
ment of  metal  did  not  obtrude  itself,  and  was  not  searched 
for. 

The  following  morning  the  foot  was  warm,  no  pain  was 
felt,  and  pulsation  was  jiresent  in  the  dorsalis  pedis  artery. 
From  this  it  seems  likely  that  the  fragment  of  bullet  had 
penetrated  the  artery,  and  the  lower  lumen  had  become 
obliterated,  and  the  collateral  circulation  previously  estab- 
lished. The  wound  healed  jjcr  ini)uai)i,  and  the  jiatient 
was  discharged  from  hos[)ital  on  August  1st,  1915. 

T  saw  him  again  three  months  later.  His  leg  was  quite 
comfortable  and  strong.  The  only  thing  he  noticed  was 
that  after  walking  hard  for  a  few  miles,  his  calf  pained 
him,  possibly,  for  active  muscular  work,  the  circulation 
was  not  yet  able  to  supply  th(>  muscles  with  sufliciont 
blo(xl. 

The  second  case  was  an  aneurysm  of  the  axillary  artery. 
Private  W.  was  wounded  at  Tjoos  on  September  25th.  101.*). 
When  charging,  a  bullet  entered  just  below  the  outer  end 
of  his  right  clavicle.     Immediately  he  lost   all   power  of 
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moving  his  right  hand  and  arm.  tie  states  that  he  lost  a 
great  quantity  of  hlood.    There  was  no  exit  wound. 

Examination. — When  admitted  to  King  George  V. 
Hospital  no  exit  wound  could  be  found.  He  had  complete 
paralysis  of  the  right  arm;  sensation  was  present  in  the 
hand  and  arm,  except  over  the  area  supplied  by  the  ulnar 
nerve.    He  complained  of  very  severe  ))ain  in  his  hand. 

It  was  thought  that  the  bullet  was  lying  near  the  wound, 
and  an  ,T-ray  was  taken  of  the  shoulder.  To  my  surjirise 
this  did  not  show  the  bullet,  but  showed  a  comminuted 
fracture  of  the  surgical  neck  of  the  humerus  (the  bullet 
was  subsequently  located  in  the  thorax).  The  wound  healed 
in  a  few  days,  and  the  arm  and  shoulder  were  put  up  in 
a  plaster,  with  the  arm  abducted  so  that  if,  as  was  thought 
likely,  an  ankylosed  shoulder  resulted  his  arm  would  be 
in  the  most  useful  position. 

The  plaster  was  left  on  for  three  weeks,  and  during  this 
time  the  nerve  pain  referred  to  in  the  hand  became  gmdu- 
ally  less,  but  at  times  it  was  quite  severe.  The  only  move- 
ment present  was  a  slight  power  of  supinating  the  hand. 

When  the  plaster  was  removed  a  pulsating  swelling  was 
present,  evidently  about  the  third  stage  of  the  axillnry 
artery.  The  swelling  was  about  the  size  of  a  small  lien's 
egg.  When  the  subclavian  artery  was  controlled,  the  swel- 
ling diminished  to  about  half  its  size,  when  the  artery  was 
released  three  or  four  beats  of  the  heart  filled  the  swelling 
to  its  original  size.  The  question  of  treatment  lay  between 
ligature  of  the  third  stage  of  the  subclavian  artery  and 
direct  exposure  of  the  axillary  vessel,  but  it  was  thought 
that  owing  to  the  extensive  matting  of  the  tissues,  which 
njipears  a  constant  factor  in  this  tyjie  of  traumatic 
aneurysm,  ligatun^  of  this  vessel  would  have  had  con- 
siderable  operative   (liCliculties   witliout    a?iy    advantage   to 
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the  patient.  Ligature  of  the  third  stage  of  the 
subclavian  was,  therefore,  decided  on.  No  alteration 
in  the  temperature  of  the  limb  was  subsequently  observed, 
and  since  the  operation,  about  three  weeks  ago,  there  has 
been  no  return  of  pulsation  in  the  swelling,  which  has 
almost  disappeared.  He  is  now  able  to  move  his  fingers, 
and  power  seems  returning  every  day. 

These  two  cases  of  traumatic  aneurysm  have  several 
2)oints  of  interest.  One  is  that  they  came  on  slowly,  and 
in  the  first  caused  no  symptoms,  so  that  such  cases 
may  readily  be  overlooked.  The  first  case  would  not  have 
been  noticed  if  the  officer  had  not  come  before  a  medical 
board,  he  believed  himself  quite  fit.  In  the  second  case  my 
attention  was  directed  chiefly  to  the  fracture,  and  as  Major 
F.  C.  Purser  was  at  King  George  V.  Hospital  seeing  an- 
other case,  just  after  the  plaster  had  been  removed,  I  asked 
him  to  look  at  the  paralysis  in  the  arm,  and  he  first  detected 
the  aneurysm.  In  this  case  from  the  entrance  wound  and 
position  of  the  bullet  it  was  hard  to  see  how  the  humerus 
could  have  been  broken,  unless  the  fracture  was  caused 
by  his  falling  when  shot.  The  patient  himself  is  i)ositive 
this  did  not  happen,  and  the  ap[)earance  of  the  fracture 
was  against  this.  The  aneurysm  was  prc)bal)ly  caused  by 
an  injury  to  the  axillary  vessel  from  one  of  the  shar[)  frag- 
ments of  bone.  1  have  to  thank  Jjieut. -Colonel  Hearn, 
li.A.M.C,  for  permission  to  publish  the  above  cases. 


INFANTILE  TETANY. 

By   spencer    SHEILL,  F.R.C.P.I.  ; 

Ex-Asslistaiit  Ma.ster,  Coouibe   Hospital,   Dubliu. 

[Road  in  the  Section  of  Obstetrics,  December  17,  1915.] 

Tetany  is  an  affection  more  commonly  met  with  in  children 
than  in  adults,  and  this  is  what  one  might  reasonably  expect 
when  the  instability  and  lack  of  development  of  the  infant 
nervous  system  is  taken  into  consideration. 

1  ])ro|)ose  to  deal  with  the  subject  only  as  applied  to 
infants,  and  will  define  the  affection  as  one  whose  principal 
feature  is  tonic  spasm  of  the  face  and  extremities,  which 
may  be  intermittent  or  continuous. 

Amongst  the  predisposing  causes  may  be  mentioned  :  — 

].  The  irritability  of  the  infantile  nervous  system, 
which  disappears  as  increasing  age  develops  tlie 
liigher  centres. 

'2.    Inherited  Jieurotic  tendencies. 

3.  Rickets — that  is  malnutrition  of  (he  brain  in  com- 
mon witli  that  of  the  rest  of  the  body. 

Our  knowledge  of  the  exciting  causes  of  infant ili'  spasms 
is  not  very  groat ;  but  if  divided  into  groups,  probably  all 
of  the  principal   I'aclors  will  be  included. 

Cironp  I. —  Local  disease  or  injury  ol  tbe  brain  or  its 
nitMiibranes.  Tunioins.  intra-cranial  liainorrbage. 
and  meningitis. 

<>i'>iip  II.  The  ousel  ol  diseases — pneumonia,  for 
example. 
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Group  III. — Peripheral  irritation  such  as  from  gastro- 
intestinal disorders,  teething,  &c. 

Then  there  is  a  fourth  group,  to  which  Dr.  John  Thomson 
drew  attention  some  ten  years  or  so  ago,  and  which  he 
called  "Idiopathic"  for  the  very  good  reason  that  no 
cause — organic  or  peripheral — could  be  found  for  these 
cases.  However,  this  fact  ])roves  nothing  more  than  our 
inability  to  find  the  cause,  and  it  is  not  so  very  long  ago 
since  certain  cases  of  genuine  tetanus  were  dubbed  idio- 
pathic, because  we  were  unable  to  find  tiie  site  of  entry 
of  the  tetanus  baccillus. 

Then,  again,  so  few  tetany  cases  ever  come  under  post- 
niDrtcui  exuiiiinatioii,  and  so  few,  if  any,  of  those  which 
have  done  so  had  other  than  a  macroscopic  examination 
made,  that  it  is  little  wonder  if  our  knowledge  of  the 
subject  is  scant. 

In  relating  the  details  of  three  cases  of  infantile  spasm 
that  have  come  under  my  care,  I  shall  not  attempt  to 
classify  them  because  their  diagnosis  still  remains  some- 
what obscure.  I  prefer  merely  to  submit  to  yuu  the  signs 
and  symptoms  as  they  appeared  to  me,  and  leave  you  to 
form  your  own  opinions. 

Case  T. — The  second  child  of  a]>i>art'ntly  i)Iiysically  norniiil 
pariMits  was  born  after  a  normal  and  no(  unduly  prolonged 
labour.  Tlu'  inothor  refused  to  nursi'  tin"  haby,  altliouj^li 
(juitc  well  al)lo  to  do  so,  and  slic  was  undoubtedly  of  a  sensi- 
tive and   hisjjhly-strung  ty])e. 

Tlu'  l)al)y  appeared  perfectly  normal  hut  for  a  somewhat 
))oonliarly  shaped  head— the  occiput  iirotriiding  to  a  nuirked 
extent.  Wliether  this  was  abnormal  or  not  1  could  nev(M- 
(inite  satisfy  myself,  for  the  father's  head  was  of  similar 
sliajie,  hut  in  li>sser  di'gree. 

The  child's  umhilieus  was  slow  in  healini,',  in  s|)ite  of  care, 
and  seven  weeks  after  bii'th    1    was  ealK'd  and   fiunul   it   in  a 


88  Infantile  Tetany. 

convulsed  state,  very  cold,  and  a  small  hut  definite  umbilical 
hernia  was  present. 

A  suitable  truss  was  fitted,  and  the  cliild  remained  well 
for  three  days.  On  the  fourth  day  nine  severe  tetanic  seizures 
occurred,  connnencing  in  the  face  muscles  and  extending  to 
the  limbs  and  body. 

Between  the  attacks  it  w  as  noted  that  both  hands  remained 
tightly  clenched  with  thumbs  turned  inwards,  whereas  diu'ing 
a  seizure  they  assumed  the  shape  of  the  }n(tin  en  (jriffc.  Si)asms 
were  easily  provoked  by  noises.  The  child  suffered  from  in- 
termittent diarrh(fca,  and  was  nourished  with  difficulty. 
Chloral  was  the  drug  most  successful  in  controlling  the  fits. 

The  affection  gradually  improved,  and  the  child  was  thriv- 
ing well  for  almost  a  year;  I  was  inclined  to  favour  the 
diagnosis   of   tubercnlosis— probably   alidominal. 

When  tlie  child  was  about  15  months  old  I  heard  ol  ils 
drath.  Two  surgeons  of  repute  agreed,  I  am  told,  to  the 
diagnosis  of  abdominal  sarcoma,  fatal  after  about  one  month's 
illness.  The  father  tells  me  that  the  child  suffered  more 
from  teething  than  it  did  from  its  h'.tal  tumour. 

Cask  II. — Tin's  was  the  first  child  of  a  somewhat  neurotic 
and  possii)ly  alcoholic  mother.  It  was  born  in  asjdiyxia  pallida, 
and  was  resuscitated  with  ditHculty.  l)ut  was  not  "Sehultzed. "" 
This  child  also  had  congenital  umbilical  and  inguinal  hernias, 
but  Otherwise  it  a))])eared  to  be  normal. 

\i  six  weel<s  its  tetanoid  convulsions  began,  very  similar 
in  type  to  those  of  Case  1.,  and  remained  until  its  death,  at 
four  montiis  of  age.  There  was  no  suggestion  of  tumour 
lieie,  and  as  in  the  previous  case  no  specific  liistory. 

In  my  third  case  the  mother  was  of  a  "  nervy  "  typi-  and 
|)liysically  somewhat  frail,  otherwise  she  was  normal,  and 
her  family  history  good.  The  father  is  vi-ry  strong,  and 
denit's  any  specific  taint,  'i'he  pn-gnamy  is  tiie  ninth — all 
of  wliich  (■n(le<l  in  miscarriage,  premature  labour,  or  defective 
lull-term  children.  The  last  one  lived  seven  months — im 
other  lived  longer  than  three  weeks.  This  child  was  also 
born  in  asphyxi.i.  but  not  of  .i  iriarkt-d  degrei'.  Its  cord 
contained  a  true  knot.  Slight  spasms  and  twitchings  of  face 
and  limbs  occurred  the  night  of  its  birth;  its  eyes  and  mouth 
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WLTi!  adiicivd,  and  its  li^dit  limbs  more  markedly  than  its  left. 
Its  respirations  would  temporarily  cease,  its  face  turn  dusky; 
then  with  a  shrill  cry  it  would  return  to  normal.  It  had  ten 
seizures  on  the  second  day.  The  third  day  it  had  hourly 
si)asms,  the  head  being  turned  forcibly  first  to  the  right,  and 
then  later  to  the  left.  The  leg  reflexes  were  active,  the 
puj)ils  inactive. 

At  a  consultation  \\v  agreed  the  i)rognosis  was  grave,  and 
chloral  mixture  was  given,  also  hydrarg.  cum  creta  lest  there 
might  possibly  be  specific  taint.  The  child  improved,  and  in 
two  weeks  all  spasms  were  gone  except  very  slight  facial 
twitcln'ngs  and  nystagmus,  f^ater  they  returned  at  occasional 
intervals — three  weeks  elapsed  with  one  oidy ;  then  at  three 
months  I  was  called  and  witnessed  one  long  and  alarming 
attack  in  which  the  diai)hragm  was  affected  and  the  child  un- 
conscious; this  was  a  true  convulsion. 

A  month  later  one  t-ould  notice  the  anterior  fontanelle 
bulging,  and  the  child  was  i)lainly  unintelligent.  Tetanic 
spasms  increased  in  frequency  with  occasional  convulsions, 
and  death  occurred  in  a  seizure.  Here  again  the  cause  of 
the  tetany  remains  in  doubt,  for  the  diagnosis  of  the  ail- 
ment is  by  no  means  certain. 

ll  is  a  fairly  generally  at'ceptcd  fact  that  telajiy  is  most 
conmionly  associated  with  rickets,  lar\  r.gisnius,  enteritis, 
or  teething.  Convidsions  are  hv  no  means  unconunon  in 
the  last  two  ailments.  In  tetany  there  is  no  loss  of  con- 
sciousness, and  the  spasms  give  every  indication  of  hiMUg 
painl'iil  to  the  infant  as  judgi'd  by  the  facial  expi-ession  and 
by  the  scream. 

Trousseau's  sign  is  usualK  present — the  inusi-les  being 
in  such  an  irritable  condition  dial  pressurt'  over  a  nerve 
trutd<  will  Ihiow  the  (-(U  responding  group  of  inusch's  into 
a  state  of  spasm.  'l\>tany  has  been  mistaken  foi'  eerebi-o- 
spinal  nuMiingitis,  but  in  the  former  ciM'ebrnl  symptoms. 
level'  and  xomiling  are  absiMiI.  'l\Man\  jxr  sr  is  seldom 
latal.    Of  what  llieii  did  my  tlirei'  cases  die'.'    Would  it  \\o\ 
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be  safer  if  we  dropped  the  word  tetany,  and  classified  such 
cases  as  I  have  described  as  a  form  of  convulsion — without 
loss  of  consciousness — occurring  as  the  principal  symptom 
of  an  underlying  but  often  undiagnosed  disease? 


Dk.  Ella  Webb  said  that  care  should  be  taken  to  define 
tetany  definitely,  as  Dr.  Sliiell's  cases  appeared  to  resemble 
convulsions  from  causes  of  fitlier  u  toxic  or  irritative  nature. 
The  question  is  whether  cases  with  the  following  symptoms 
can  be  named  tetany: — Slight  tonic  spasm,  with  occa- 
sional spasm  such  as  flexion  of  the  forearm  or  thigh,  the 
movements  in  the  latter  being  increased  by  pressure.  It 
seemed  as  if  tetany,  as  described  in  the  text-books,  took  an 
intermediate  place  between  definite  convulsions  and  these 
slight  spasmodic  contractions. 

Du.  Sheill  in  reply  defined  tetany  as  spasms  of  face  and 
limbs  without  loss  of  consciousness.  He  considered  tetany 
to  be  a  mere  symptom  of  some  ailment,  and  to  be  a  stage 
less  than  true  convulsion  and  a  stage  worse  than  simj)le 
spasms. 


THE  LOWEE  UTERINE  SEGMENT  :  ITS  (JKIGIN 
AND  ITS  BOUNDARIES. 

By    E.   HASTINGS    TWEEDY,    F.R.C.P.l. ; 

Ex-Ma*iter,    Kotuuda    Hcx^pital.    Dublin. 
[Read  iii  the  Sectiou  of  Obstetrics,  December  17,  1015.1 

Thp;  lower  uterine  segment,  its  origin  and  its  boundaries, 
is  a  subject  which  has  held  for  gynaecologists  of  the  nine- 
teenth century  an  absorbing  interest.  The  most  eminent 
specialists  endeavoured  with  the  greatest  assiduity  to  .solve 
the  problem,  and  yet  the  present  century  o]>ened  with  the 
jiiystery  still  unsolved. 

What  is  the  uterine  segment '?  At  what  period  does  it  make 
its  presence  apparent?  Is  it  caused  by  a  stretching  of  pre- 
existing tissue,  or  is  it  an  entirely  new  growth?  Erom  what 
jne-existing  tissue  does  it  arise?  Whether  from  the  struc- 
tures above  the  internal  os  or  from  the  cervical  tissue  below 
it?    These  are  the  questions  which  call  for  an  answer. 

Modeiii  gynaecologists  have  lost  interest  in  the 
anatomical  entity;  not  that  their  knowledge  is  any  more 
precise  than  that  of  their  jnedecessors.  but  rather  from  a 
I'onviction  that  the  subject  has  been  talked  out  and  that 
they  have  no  further  avaiiaiile  material  to  enable  them  to 
form  any  definite  opinion.  In  this  I  think  they  an-  mis- 
taken. I'or  the  controversialists  of  the  past  did  not  appri'- 
eiate  the  importance  of  the  endo-))eritoneal  tissue,  whiih 
wi-  now  know  dixides  the  body  of  the  utiMiis  from  its  i-ervix 
and    forms    an    impenetral)le    barrier    between    the    two. 
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Wliether  this  tissue  be  derived  from  the  base  ol'  the  para- 
iiietriuin  or  from  the  jielvic  fascia  seems  a  point  of  secondary 
importance:  What  concerns  us  chiefly  is  that  it  exists; 
that  it  is  very  strong ;  that  it  crosses  the  i)elvic  inlet  and 
supports  the  contents  of  the  abdomen  ;  that  it  is  inserted 
into  the  nuiscle  fibres  of  the  uterus,  and,  in  fact,  becomes 
their  tendinous  extension  (this  accounts  for  its  ric-hness  in 
unstriped  muscle)  ;  and  tliat  it  fixes  the  uterus  and  forms 
the  an^le  of  the  internal  os — "  the  fixation  hinge." 

Tt  is  unnecessary  for  me  now  to  enter  into  a  detailed 
account  of  tliis  structure.  ]  liave  done  so  on  two  former 
occasions.  Our  President,  too,  has  adniiral)ly  reviewed  its 
anatomical  bearings.*  Again,  the  brilliant  results  of  the 
modern  operation  for  the  cure  of  jjrolapse  by  the  shortening 
of  what  are  known  as  Mackenrodt's  ligaments  have  made 
any  further  remarks  of  ininc  su]ierfluous,  and  it  is  no  longer 
needful  to  prove  what  I  am  sure  all  admit  is  a  self-evident 
fact.  Tt  is  certain  that  it  constitutes  the  true  boundary 
between  the  cervix  and  the  body  of  the  uteru.s,  and  we  can 
no  loiigt'r  aci-e|)t  the  artificial  demarcations  which  were 
relied   on   by  our   predecessors. 

This  diaphiagm  de|)eiuls  for  its  tension  on  the  lone  of 
the  uterine  nniscles.  With  a  tightened  internal  os  the  fibre^ 
become  taut  ;  with  a  relaxed  os  they  s;ig.  ( )ne  of  tlu- earliest 
plieuonuMia  ol  |)regnancy  is  sli;^lit  dilatation  of  the  internal 
OS.  'j'his  sign  is  difficult  to  demonstrate,  aiul  has  not.  so 
f.ir  as  I  know,  bi-eti  described.  Its  pii'si-nce  is  at  once 
ap|iarent  when  a  sound  is  passed  into  the  uterus,  and  so 
true  is  this  that  the  phi'uomenon  should  be  suHicient  to 
arouse  suspicion  as  to  the  tiue  condition  present.  The  re- 
la\atiou  of  the  s|»hincter  brin,L:s  aboul    tlu    chanijes  which 

"  I'lniiNni-tioiis  111  till'  Koviil  Ac.idt'iiiv  oi"  Mfiliciiic  in  Irrlitiul, 
Obytotriciil  Section,  iVUli  Nov..    I'M.",   (tliis  Vol..  p.  (iO). 
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we  associate  with  Hegar's  "  early  sign  of  j)regnancy."  The 
interdependence  which  exists  between  the  circidar  fil)res 
of  the  internal  os  and  the  endo  peritoneal  tissue  is  also 
noted  by  the  great  tightening  of  the  os  which  is  observed 
in  cases  of  procidentia.  The  sagging  of  the  diaphragm  is 
followed  by  slight  dropping  of  the  uterus  and  shallowing  of 
the  lateral  fornices.  This  tendency  to  prolapse  is  soon 
arrested  by  the  power  of  the  nteriiu'  hbies  to  make  again 
the  fascia  taut.  This  they  do  by  their  continuous  retract- 
ing force.  Retraction  is  a  law  of  all  unopposed  muscle 
fibres,  and  the  uterine  fibres  are  no  exception  to  this  rule. 
When  the  tension  at  their  insertion  is  relaxed,  constMpient 
on  the  opening  of  the  os,  they  retract.  By  this  mechanism 
the  internal  os  is  gradually  ]nilled  upward,  and  at  the  same 
time  it  opens  more  and  more,  so  that  the  opening  of  its 
attached  fascia  may  be  compared  to  the  swinging  inwards 
oi  folding  doors.  Towards  the  later  months  of  pregnancy 
the  growing  ovum  is  no  longer  able  to  accommodate  itself 
within  the  body  of  the  uterus,  and  must  move  downwards 
through  this  naturally  provided  hoinial  o]iening  ;  in  fact, 
we  may  consider  the  mechanism  as  constituting  the  most 
complete  illustration  of  a  hernial  process  within  the  body. 
Before  we  consider  the  changes  which  arise  in  the  cervix 
as  a  result  of  direct  pressure  now  exercised  on  it  bv  the 
ovum,  let  me  summarise  the  poiuts  which  are  at  present 
established. 

1.  The  endo-]ieritoneal  tissue  foinis  an  important  dia- 
phragm for  the  i)elvis. 

2.  Tts  fibres  are  inserted  into  the  muscle  bundles  of  the 
uterus,  and  may  be  considered  tlie  tendinous  extremitii^s  of 
the  latter. 

8.  The  diaphragm  is  held  in  tension  by  the  uterine 
muscles;  it  supports  \\\o  uterus,  pnn'ents  descent  of  the 
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contents  of  the  abdomen,  and  constitutes  a  harrier  whicli 
eH'ectively  protects  the  cervix  Iroiii  [)ressure, 

4.  The  OS  internum  opens  ai  an  early  period  of  pregnancy, 
and  this  relaxation  corresponds  with  Plegar's  "  early  sign 
of  pregnancy." 

5.  Consequent  on  ihis  opening  the  uterus  and  abdominal 
contents  sag  downward  and  the  fornices  beconie  soniewhal 
shallowed. 

C).  The  uterine  muscle  fibres  are  put  out  of  tension  by 
the  opening  of  the  os  WMth  conse(|uent  contraction  and  re- 
traction of  these  fibres  and  the  upward  movement  of  the 
diaphragm  with  its  attached  blood-vessels  and  ureter.  This 
upward  movement  produces  a  still  wider  opening  of  the 
diaphragm,  and  will  jiermit  the  growing  ovum  to  jiass 
through  it  and  allow  the  latter  to  exercise  direct  pressiu'e 
on  the  structures  immediately  beneath.  To  this  structure 
T  now  desire  to  call  attention,  for  many  erroneous  imj^res- 
sions  have  arisen  in  connection  with  the  cervical  j)ortion 
of  the  uterus.  It  is  spoken  of  as  a  structure  which  is  easily 
dilated  and  stretched,  and  in  i)root  of  this  the  text-books 
adduce  the  extraordinary  elongation  of  the  tissue  which 
occurs  in  procidentia  uteri.  It  is  certain  that  this  lengthen- 
ing is  not  due  to  any  stretching  action,  and,  indeed,  the 
cervix  is  a  tissue  which  does  not  easily  tolerate  a  stretching 
force.  All  have  experienced  the  difficulty  in  procuring 
sli;^lit  dilatation  by  nicans  ol  gindiiatcd  metal  dilators. 
Kven  in  lal)our  the  cervix  cannot  be  b)rcibly  stretched  save 
within  narrow  limits.  Again,  1  have  seen  it  pulled  with 
vigour  bv  volsella  forceps  during:  a  two  hours"  operation 
uithoul  displaying  any  appieciablc  elongation.  If  the 
elongated  cervix  of  prolapse  were  ically  a  process  of  stretch- 
ing it  would  be  pulled  thin  as  a  piece  of  twine;  insti'ad, 
it  remains  of  normal  thickness,  no  matter  how  greatly  it 
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is  strained.  We  must,  then,  conclude  that  the  cervix  is 
not  a  stretchahle  structure,  but,  on  the  other  hand,  that 
it  has  a  power  of  extraordinarily  rapid  growth  when  stimu- 
lated by  continuous  pressure. 

In  a  case  reported  by  Dr.  Henry  Jellett  a  small  cervical 
stump  left  after  the  performance  of  a  subtotal  hysterectomy 
was  firmly  stitched  to  the  a))oneurosis  of  the  abdomiuiil 
wall  in  an  effort  to  cure  prolapse.  It  remained  fixed  in  this 
position,  but  prolapse  recurred,  and  it  was  of  so  extreme 
a  nature  that  the  os  ])rotruded  for  many  inches  through  the 
vulva.  This  enormous  elongation  was  not  accompanied 
by.  diminution  of  its  diameter,  but  rather  the  reverse,  and 
in  this  instance  the  increase  of  the  cervix  must  have 
amounted  to  about  fifteen  times  its  original  size.  Further. 
let  it  be  noted  that  the  vaginal  portion  of  the  cervix  when 
not  subjected  to  pressure  does  not  enlarge. 

The  similarity  in  the  growth  of  the  cervix,  as  described 
above,  with  that  of  the  growth  of  the  lower  uterine  segment 
is  very  apparent,  and  now  that  we  know  that  the  ovmn 
during  the  second  half  of  pregnancy  is  certainly  pressed 
against  the  upper  portion  of  the  cervix  we  have  no  difficulty 
in  following  its  subsequent  development  into  the  part 
known  as  the  lower  uterine  segment.  So  long  as  it  was 
supposed  that  the  lower  uterine  segment  arose  by  a  stretch- 
ing or  unfolding  process,  an  insuperable  objection  seemed 
to  be  forthcoming  to  the  belief  that  it  arose  from  the  cervix 
through  the  fact  that  the  cervix  did  not  diminish  in  length 
materially  throughout  the  pregnant  state.  That  the  cervix 
does  diminish  to  some  extent  all  competent  authorities  are 
now  agreed,  and  it  is  clear  from  the  evidence  already  ad- 
vanced that  it  will  only  require  a  very  minute  jiortion  of 
the  upper  part  of  the  cervix  to  suffice  for  the  growth  of 
the  lower  uterine  segment.     We  see.  then,  that  Ihe  ring 
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of  Miiller  must  ho  considered  the  undilatod  portion  of  the 
cervix  which  has  as  yet  not  been  siil:)jected  to  direct  pres- 
sure, and  Bandl's  retraction  rin^  must  consist  of  the 
structures  which  ^'o  to  form  the  internal  os. 

The  subject  under  review  has  a  practical  importance 
both  for  the  obstetrician  and  the  gynaecologist.  We  no 
longer  should  consider  the  stretching  and  dilatation  of  the 
cervix  as  synonymous  terms.  We  must  think  of  the  cervix 
as  growing  rapidly  large  rather  than  of  its  being  rapidly 
stretched.  It,  in  common  with  every  other  tissue  of  the 
body,  stretches,  no  doubt,  to  a  certain  extent.  The 
stri'tching  process  works  within  narrow  limits,  and  is 
abs()lnt(My  dependent  on  the  margin  of  its  [irevious  growth. 
This,  too.  is  true  of  the  lower  uterine  segment.  The 
gyn.rcologist  on  his  part  must  once  and  for  all  dismiss  the 
notion  that  the  retention  of  the  cervical  stump  tends  in 
any  way  to  strengthen  the  pelvic  diaphi-agni,  and  must, 
realise  that  an  abdominal  operation  undertaken  for  jao- 
lapse  may  fail  in  its  purpose  if  the  cervix  be  retained. 


Sn{  William  Smvly  said  that  most  of  the  ideas  in  the 
paptT  were  new  to  him,  and  ho  could  not  iniincdiately  makt^ 
up  iiis  mind  as  to  how  far  they  woidd  conform  to  the  estah- 
lisliod  facts,  tliough,  to  a  large  extent,  they  appeared  to  do 
so.  As  regards  the  origin  of  tlie  lower  uterine  segment  the 
communication  left  tlie  arguments  depending  on  the  histo- 
logy of  that  i)art  unaffrctcd. 

Dr.  Asiif,  said  that  the  ojiening  of  the  jx'lvic  fascia  is  more 
ri^'id  than  is  usually  imagined.  The  uttMus  fits  into  this  as 
;i  hanging  hinge.  He  considers  tho  elongation  of  the  cervix 
in  cases  of  prolapse  is  (hie  to  a  i)iping  of  the  uterus,  which 
is  driven  down,  whilst  at  the  same  time  the  cervix  elongates. 

T^R.  Kmn  said  he  would  wish  Dr.  Tweedy  to  reconcile 
one  or  two  practical  |)oints  with  his  theory.  Firstlv — In  cases 
of  elderly  priiiiipnric,  if  hyperliopliy  of  lli,>  cervicnl  7.OU0  look 
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plaoe  instead  of  elastic  distension,  why  was  there  more 
tedious  dilatation  in  elderly  primiparae  than  in  young  primi- 
parte.  Secondly — In  cases  of  "rigid  os,"  where  the  cervical 
zone  was  so  thinned  out  tluit  it  was  very  diflficult  to  say  where 
was  the  position  of  th(!  os,  how  could  he  reconcile  that  with 
hypertrophy  of  cervical  /one?  Thirdly — When  premature 
rupture  of  memhranes  occurred  labour  would  be  prolonged  in 
the  first  stage  because  the  "  hydrostatic  dilation  "  was  lost. 
Did  not  that  circumstance  point  rather  to  an  elastic  distension 
than  to  a  hypertrophy?  Dr.  Kidd  asked  these  questions  solely 
for  information  as  to  how  Dr.  Tweedy  reconciled  the  condi- 
tions with  his  theory. 

Dr.  Sheill  considered  the  theory  advanced  to  be  very 
ingenious,  but  queried  if  this  growth,  due  to  sustained  pres- 
sure, could  accoimt  for  hypertroj)hied  cei'vix  in  virgins 
following  increased  abdominal  pressure  from  tight  lacing  and 
constipation. 

Dr.  Gibsox  said  the  supravaginal  portion  of  the  cervix 
adapted  itself  to  pregnancy  just  as  the  body  does.  The 
growth  of  the  cervix  began,  however,  long  before  labour 
conunenced.  It  could  be  recognised  after  artificial  dilata- 
tion of  the  cervix  during  the  seventh  month. 

The  President  said  that  the  original  controversy  over 
Bandl's  and  Midler's  rings  was  left  in  an  undecided  position, 
and  was  still  undecided.  Dr.  Tweedy  supported  Bandl's  view, 
and  the  explanation  whicli  he  offered  for  the  formation  of 
the  lower  uterine  segment  out  of  the  upper  dilated  portion 
of  the  cervix  seemed  very  plausible  and  to  be  what  was 
required  to  give  proponderance  to  the  one  theory  over  the 
othci-.  Tie  (the  President)  concurred  with  Dr.  Tweedy  in 
his  vit'W  of  the  structures. 


r. 


PHYSICALLY  DEFFX'TTVE  CHTLDEEN  AND  THE 
PROBLEM  OF  THETP  EDFCATTOX. 

By.  W.  a.  \YINTEK,  :\I.D.  (Uxiv.  Di-bl.),  F.E.C.P.I.; 

Physician   \r,  Stoovoni=;'    Ho?;j)ital,    Dublin; 

President  of  the  Scolion  of  State  ^lodieino  in  tlie  Royal  Academy  of 

Medicine  in  Ireland. 

[Read  in  the  Seetion  of  State  Medicine,  January   7,  lOlfi.] 

Whfa*  deciding  to  address  you  on  tlie  problem  of  the 
education  of  the  i)hYsicany  defective  child  I  was  fully  aware 
of  the  fact  that  the  present  is  not  the  most  suitable  time 
to  expect  public  bodies,  or  the  philanthropic  public,  to 
embark  on  schemes  entailing  increased  expenditure,  but  1 
also  knew  that  in  order  to  induce  people  to  take  up  a  (]ues- 
tion  of  this  sort  it  is  first  of  all  necessary  to  educate  public 
opinion,  for  it  is  uswally  the  general  public  who  start  these 
questions  while  Government  dejiartmonts  absorb  them  at  :i 
nuich  later  date. 

To  convince  you  that  it  is  necessary  to  educate  Irish 
|)id)lic  opinion  in  this  matter  I  need  only  mention  that,  as 
far  as  I  have  been  able  to  ascertain,  there  is  no  day  school 
for  physically  defective  children  in  Ireland,  though  th<> 
Orthopaedic  Hosj)ital,  I  )nl)lin.  and  the  South  hiibim  Fnion 
Infirmary  have  schools  for  tlu>ii'  inmates.  The  former  is 
recognised  by  the  National  Hoaid  of  Fdiication,  biM  the 
school  in  the  South  Dublin  Fnion  is  under  the  sole  control 
of  the  (iiiardians.      In  addition   to  tlu'sc  s(-Iuh)Is  I    uiulcr- 
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stnnd  tliat  some  instruction  is  given  by  voluntary  teaciiers 
at  the  Children's  Hospital  in  Harcourt  Street,  Dublin,  and 
T  have  also  reason  to  believe  that  in  Belfast  the  subject  is 
under  consideration  for  tuberculous  children.  I  feel  certain, 
gentlemen,  that  you  will  join  with  me  in  congratulating 
these  public  bodies  on  their  effort  to  educate  and  to  heal 
these  unfortunate  children. 

I  do  not  propose  in  the  limits  of  this  Address  to  deal  with 
the  cases  of  the  mentally  defective  or  the  blind  children, 
they  are  to  a  great  extent  already  looked  after  by  public 
bodies  or  private  philanthropy,  nor  do  I  propose  to  address 
you  on  subjects  or  methods  of  instruction. 

Tt  must  have  come  under  the  personal  observation  ot 
most  of  you  that  the  child  who  suffers  from  physical  dis- 
ability is  not  necessarily  also  endowed  with  a  dull  brain ; 
indeed,  I  think  the  reverse  is  not  infrequently  the  case, 
as  we  sometimes  find  that  the  delicate  child  is  often  men- 
tally and  in  technical  matters  more  than  usually  receptive 
of  instruction.  One  has  but  to  recall  the  wonderful  work  that 
has  been  done  by  tuberculous  people  in  order  to  admit  to 
ourselves  that,  in  spite  of  their  ailing  bodies,  their  minds 
have  been  able  to  acquire  knowledge,  while  their  imagina- 
tion and  skill  with  their  hands  clearly  demonstrate  to  us 
that  in  this  class  of  physical  defectives  the  mind  is  not 
infrequently  hyperacute. 

Left  without  education  the  outlook  for  delicate  children 
is  very  dark,  for  it  is  probable  that  being  unable  to  earn 
their  livelihood  they  will  ultimately  drift  into  the  wards  of 
the  workhouse  or  will  go  to  swell  the  numbers  of  the  unem- 
])loyable  or  criminal  classes.  Tn  either  case  they  become 
a  charge  on  the  community,  and  it  is  because  T  tliink  that 
this  class — more  particularly  tlie  cripple — needs  education 
more  than  most  children,  that  T  bring  theii-  cas(^  bt>fore  vou 
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on  tliis  occasion,  for  they  are  doharred  by  their  infirmity 
from  competing  on  even  terms  witli  their  more  liealthy 
fellows  and  are  compelled  to  offer  superior  knowledfje  or 
extra  technical  skill  in  order  to  compete  on  level  terms  with 
them.  Tf  they  are  not  thus  endowed  they  can  only  hope  to 
be  employable  in  a  Hmited  field,  where  in  some  sedentary 
occupation  they  may  obtain  a  living  wage  by  possessing  a 
"ood  general  intelligence  or  some  skill  with  their  hands. 

Dr.  Rayner  (1)  has  defined  the  physically  defective  child 
as  one  "  who  suffers  from  some  defect  or  disease,  other 
than  a  mental  one,  which  seriously  interferes  with  ordi- 
nary school  life  and  which  is  likely  to  operate  against  tlie 
efficiency  of  the  child  viewed  as  a  ]irospective  citizen." 
This  is  a  wide  definition,  and  I  think  it  takes  in  all  the 
cases  that  it  is  necessary  for  us  to  consider.  In  Ireland, 
owing  to  the  fact  that  we  have  no  medical  inspection  of 
school  children,  we  have  not  any  means  of  ascertaining 
what  is  the  number  of  these  children.  Had  we  that  in- 
spection we  should  not  only  know  the  number,  but  would, 
perhaps,  be  in  a  position  to  estimate  the  relative  numbers 
of  these  children  in  the  towns  and  in  the  country,  and  also 
what  influence  was  played  by  heredity,  and  what  by 
environment.  The  former  is.  T  think,  comparatively  luiini- 
j^ortant,  and  may,  in  many  cases,  be  remedied  by  due  care 
and  |)recaiiti()n  in  the  latter,  by  attending  to  the  food 
and  lodging,  and  the  educational  and  physical  development 
of  the  child. 

From  the  medical  standpoint  it  is,  1  think,  a  hopeful 
sign  that  professional  educationalists  are  now  showing  a 
tendency  to  think  less  of  subjects  and  more  of  the  individual 
child,  with  more  regard  to  its  bodily  welfare,  its  individual 
capacity  and  its  natural  teiulcncies.  The  practical  outcouie 
of  this  is  seen  in  the  inimbcr  of  special  schools  that  h;ivi' 
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come  into  existence  in  England  in  the  last  15  or  20  years; 
in  the  year  1911  there  were  84  of  these  special  day  schools 
in  England  for  physically  defective  children,  -24  of  which 
were  in  the  County  of  London,  while  there  were  also  3 
residential  schools,  this  number  has  now  been  increased,  I 
regret  I  am  unable  to  give  you  the  present  figures,  but  a 
side-light  is  thrown  on  the  question  by  the  fact  that  the 
Education  Committee  of  the  London  County  Council 
publish  a  book  of  regulations  for  special  schools,  which 
contains  190  pages. 

I  may,  perhaps,  be  allowed  to  again  refer  to  the  question 
of  environment  and  its  relation  to  the  health  of  children, 
for  there  can  be  no  doubt  that  nuich  chronic  invalidism  in 
children  is  directly  traceable  to  this  cause.  Dr.  Arkle  (2),  of 
Liverpool,  carried  out  an  investigation  of  2,000  children 
attending  various  schools  in  that  city.  He  divided  the  cases 
into  four  classes,  and  his  tables  would  go  to  prove  that  the 
better  the  social  status  of  the  families,  the  better  were  the 
average  height  and  weight  of  the  children;  and  he  also 
gave  a  table  wJiich  showed  that,  as  a  rule,  the  general 
nutrition  of  the  children  was  proportionate  to  the  wages 
earned  by  the  parents. 

The  following  Tables  are  full  of  interest,  and  you  will  be 
especially  interested,  1  think,  in  the  cases  in  Class  C, 
showing  as  they  do  a  lower  average  height  anil  weight, 
and  also  a  poorer  state  of  their  general  nutrition;  and,  1 
think,  it  is  reasonable  to  assume  that  the  children  of  this 
class  will  furnish  more  than  their  t't)rrect  [u-oportion  of 
invalid  childion,  sonu',  indeed,  will  only  need  to  attend 
special  schools  bcc-ausc  the  general  conditions  of  home  life 
are  so  bad;  but  this  class  is  also.  I  think.  Iikcl>  to  sup|>ly 
more  of  the  cases  of  rickets  ami  tuberculosis  in  its  various 
forms  than  classes  A  ami  U. 
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Table  II. 


Boys                                          Girls 

'      ii 

A 

B 

C 

A             B 

1 

C 

Number 

Perfcntage — 

Good  nutrition      - 

Fair         „ 

Poor 

Bad 

298 

80 
17.8 
1.3 

442 

28.5 

GO.l 

9.7 

.7 

286 

10.5 
3o.3 

48.0    : 
2.4 

325 

91. (i 
8.1 

383 

05. 7 

33.9 

.7 

213 

16.9 

52.5 

28.6 

1.8 

A.  B.  clnd  C.  in  the  Table  11.  refer  to  the  same  classes 
as  in  Table  I. 

We  can  ^et  some  idea  of  the  number  of  cases  likely 
to  need  special  schools,  by  consulting  tij^ures  that  have  been 
l)ublished  in  England  and  Scotland,  where  it  has  been 
estimated  that  about  5  per  cent,  of  the  children  are  sull'er- 
in^'  from  defective  hearing,  sufficient  to  draw  the  teachers' 
attention  to  it,  while  an  investigation  of  the  hearts  of  GOO 
si'Jiool  children  in  Edinburgh  showed  that  15  of  them 
sutVered  from  valvular  disease,  and  wlion  you  add  the  cases 
of  tuberculosis  and  rickets  the  number  will  be  very  greatly 
swelled.  What  1  have  said  wdl,  1  think,  suffice  to  }>rove  to 
\ou  that  there  are  man\  children  who  i-annot  attend  an 
ordinary  school,  or,  if  they  do  so.  they  cannot  attend 
regularly,  or  with  a  fair  prospect  of  deriving  average 
benelit  from  such  attendance. 

We  can,  |)cilia|)s.  mal<c  a  lough  estimate  of  the  number 
of  delicate  chiUlren  likely  to  be  lound  in  Hublin  by  con- 
sulting the  ligures  ))ublislied  b\  the  l-lilucation  t'onunittee 
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of  the  London  County  Council  for  the  year  1913-14,  which, 
states  that  the  total  cost  of  special  schools  in  the  county  of 
London  for  that  year  was  i70,G94,  at  an  average  cost  of 
£'2'S  per  child,  which  would  make  it  appear  that  the  number 
of  children  attending  special  day  schools  in  London  was 
ai)out  3,700,  and  assuming  that  the  proportion  of  these 
children  to  the  total  population  is  the  same  in  London  and 
in  Dublin,  it  would  appear  that  there  are  about  200  children 
suitable  for  attendance  at  special  schools  in  this  city. 

How  does  London  deal  with  these  children  ?  I  mentioned 
earlier  in  my  Address  that  in  1911  there  were  24  special 
day  schools  under  the  County  Coimcil,  these  schools  are 
scattered  all  over  London,  and  are  grouped  in  such  a  way 
that  it  is  designed  that  no  child  shall  be  coni])elled  to  travel 
more  than  two  miles  in  order  to  attend  school ;  children 
who  can  travel  by  omnibus  or  train  are  supplied  with 
tickets,  which  are  available  during  the  school  term,  and 
any  children  who  are  iniable  to  travel  in  public  convey- 
ances are  collected  by  special  onuiibus  or  ambulance. 
K-dv\\  of  these  vehicles  is  in  charge  of  a  nurse  or 
attendant,  who  is  responsible  for  the  collection  of  the 
children  from  their  homes  or  at  a  stated  centre,  and 
for  their  dcliveiy  to  their  parents  at  the  conclusion 
.)f  the  school  day;  in  addition  to  this,  special  guides 
may  be  ciiiployed.  Anihulances  lia\e  aci'onunodation 
foi-  two  stirtcher  cases,  and  lor  Id  or  20  childivn, 
according  as  the  vehicle  is  a  one  or  t\\i)-horse  one.  The 
nurse  is  in  attendance  at  the  school  all  da\  ,  and  is  as  a 
rule.  I  helicM',  consulted  hy  the  head  mistress  as  to  whether 
an  a|t|)arently  ailing  child  is  lit  to  havi"  instruction  on  any 
particular  day,  and  even  if  the  child  is  unlit  to  biMU'lit  by 
instruction,  its  |)resence  at  school  coiuits  as  an  atti'udani'e 
lor  the  |)in|H)se  of  ^^rants.    'rci'lmical  instiuction  is;^i\en  in 
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ull  special  day  schools  in  London.  No  mentally  defective 
child  is  admitted  to  these  schools  for  physically  defective 
children. 

Mid-day  meals  are  served  at  all  special  schools,  and  such 
meals  are  free  in  all  cases  that  are  deemed  to  be  necessitous, 
It  is  one  of  the  duties  of  the  nurse  to  superintend  the  pre- 
paration of  this  meal,  and  to  be  present  while  the  children 
are  eating  it ;  the  nurse  is  further  of  great  use  in  keeping  the 
school  medical  officer  in  touch  with  the  parents  of  the  pu[)ils, 
and  their  home  surroundings  are  noted,  and,  if  possible, 
improved.  While  at  school  suitable  couches,  &c.,  are  sup- 
plied for  all  cases  that  need  them,  and  the  medical  officer 
is,  of  course,  responsible  for  saying  what  instruction,  if 
any,  a  particular  child  is  to  receive,  and  it  is  his  duty  to 
attend  at  the  school  at  least  once  every  week,  and  oftener 
if  recjuired. 

Owing  to  the  necessarily  somewliat  irregular  attendance 
of  the  children  at  these  special  schools,  the  regulations  of 
the  School  Board  permit  of  a  somewhat  laiger  number  of 
puj)ils  being  on  the  school  roll  than  is  allowed  for  similar 
acconnnodation  at  an  ordinary  day  school,  the  figure  in  all 
s])ecial  schools  being  10  ])er  cent,  in  excess  of  the  a])parent 
acconnnodation  of  tlie  buildings. 

In  Ireland,  as  \  have  stated  before,  we  have  no  special 
day  schools,  but  it  is  probable  that  the  C'onunissioners  of 
National  Kducation  would  frame  rules  to  suit  such  schools, 
antl  one  of  their  luiulamental  rules  states  that  in  t)i(ler  that 
a  school  may  be  recognised  for  the  [)urpose  of  grants,  it 
must  have  an  average  attendance  of  at  least  '10  [)U[)ils 
between  the  ages  of  8  and  16  years;  but  rule  179  would 
seem  to  show  that  they  have  a  discretionary  power,  for  it 
says: — "  In  certain  cases-  namely,  wIumi'  means  of 
reliiiious  instruction   are  not  obtainable   l)\    t-liiUhen   of  a 
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pcirticular  denomination  within  reasonable  distance  of  their 
homes — the  Commissioners  are  prepared  to  make  modified 
{grants  to  schools  in  which  the  average  attendance  is  less 
than  •20."  ft  would  thus  appear  that  the  Commissioners 
have  discretionary  powers  to  recognise  small  schools  on  the 
grounds  of  religious  instruction,  and  they  would,  I  think, 
l)robably  be  prepared  to  recognise  small  schools  especially 
designed  to  promote  the  education  of  the  physically  unfit. 

From  a  letter  which  I  received  from  the  Conmiissioners 
of  National  Education  in  Ireland  last  November,  it  would 
appear  that  their  attitude  is  favourable  to  the  question  of 
s))ecial  schools,  for,  in  their  letter  they  state  that  they  had 
given  favourable  consideration  to  preliminary  inquiries 
with  reference  to  the  proposal  to  start  an  open-air  school 
in  Dublin  and  also  one  in  Belfast.  The  former  scheme  luis 
not  been  proceeded  with,  but  the  latter  is  still  under  con- 
sideration, and  they  further  point  out  with  reference  to  the 
school  at  the  Orthopu3dic  Hospital  that  each  child  receives 
instruction  for  only  one  hour  daily,  instead  of  four  hours  as 
in  an  ordinary  National  School,  and  that  the  subjects 
taught  ari'  modified  to  suit  the  case  of  these  special  i)upils. 
Yet,  I  understand  that  the  grant  given  to  this  school  is 
suriicii'Mt  to  cover  ail  expenses,  and  that  it  is  carried  on 
witiiout  ix'iiig  in  an\  \\a\  a  diain  on  tlie  funds  of  the 
cliarity.  'riiere  are  usually  about  ■')()  pupils  on  the  roll  of 
this  school. 

I  have  prt'viousl\  ii'l\'rred  to  the  iai1  that  U)  I'Jll  there 
Wfic  tlui'c  lesidcntial  si-liools  in  England  for  physically 
delei'tixc  cluldien.  and  1  \\n\c  read  with  great  interest  an 
ac-coiuit  publislu'd  by  Dr.  'relfonl  (:i»,  giving  details  of  the 
Work  anil  inanagenu-nt  of  tlu'  school  at  Swinton  House, 
-Manchester,  which  was  started  in  I'.)!).')  by  the  Education 
< 'oniniitl«'e  of  that  city,  and  had  at  that  time  acconnnoda- 
lion  foi'  00  children,  but  this  innnber  of  beds  was  found  to 
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be  quite  inadequate,  as,  at  the  time  Dr.  Teltoid  wrote  his 
paper  in  1910,  there  were  120  suitable  cases  on  the  waiting 
Hst  of  this  school  hospital.  The  Education  Committee  had, 
however,  by  this  time  become  so  thoroughly  satisfied  that 
the  scheme  had  justified  its  existence,  that  they  had  taken 
the  lease  of  an  adjoining  house  and  grounds,  and  were 
preparing  it  to  receive  another  GO  children,  so  that  Man- 
chester now  possesses  a  residential  school  capable  of 
accommodating  120  invalid  children. 

In  a  general  way  it  may  be  stated  that  experience  has 
proved  that  the  majority  of  the  cases  suitable  for  admission 
to  this  class  of  residential  school  are  crip])les,  and  Dr. 
Telford  divides  them  into  two  classes — {a)  stationary; 
(6)  progressive.  In  the  former  class  he  puts  the  children 
who  are  sulfering  from  a  disability,  the  cause  of  which 
lias  ceased  to  be  active.  Under  this  heading  come  cases  of 
rickets,  injuries  at  childbirth,  congenital  malformations, 
and  infantile  })aralysis  ;  while  the  progressive  class  is  almost 
entirely  made  up  of  cases  of  surgical  tuberculosis,  and  inas- 
nuich  as  the  object  of  these  schools  is  twofold — in  the  first 
j)lace  to  educate  the  child,  and  in  the  second  to  endeavour 
to  cure  or  remedy  the  effects  of  the  disease  or  disability — 
yon  will.  I  think,  agree  that  it  is  necessary  that  the  greatest 
care  siiouid  be  taken  in  the  selection  of  cases  for  admission, 
and  how  useless  it  would  be  to  admit  children  when  there 
is  little  or  no  hope  of  being  able  to  cure  the  disease,  or 
remedy  defects  already  present,  in  |)ractice  it  has  been 
found  that  the  rule  whieh  is  enforced  in  most  sanatoriums 
for  pulmonary  tuberculosis,  to  admit  only  early  cases, 
a[)plies  with  equal  force  to  the  cases  of  surgical  tuberculosis 
admitted  to  these  schools,  because  failure  to  observe  this 
fundamental  rule  will  lead  to  disappointment,  and  the 
natuial  question  will  ft)llow  :-    Is  tlu*  o\|>enditurc  justified? 

\\"lK'n  soloctiuu  cases  for  admission   il    nuist   alwaxs  be 
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borne  in  mind  that  these  children  are  being  admitted  to  a 
sciiool,  and  the  first  necessity  in  a  candidate  for  admission 
is  that  the  mental  and  bodily  condition  of  the  child  should 
be  such  as  will  enable  it  to  receive  regular  instruction,  and 
a  vast  majority  of  such  suitable  cases  are  usually  recruited 
from  three  classes  : — 

1. — Kickets, 

•2. — Infantile  ])aralysis. 

3. — Early  tuberculosis. 

The  above  cases  usually  do  well,  but  with  reference  to 
the  third  of  these  classes  it  has  been  found  by  experience 
that  cases  which  have  gone  on  to  the  formation  of  abscess 
usually  prove  unsuitable. 

With  regard  to  the  general  management  of  the  school, 
it  is  run  somewhat  on  hospital  lines,  (ireat  care  is  taken 
as  to  the  diet  of  the  children,  and  it  is  also  considered  to 
be  of  the  utmost  importance  that  as  much  of  the  day  as 
))ossible  is  spent  in  the  open  air,  and  when  weather  condi- 
tions are  at  all  favourable  all  instruction  is  given  out  of 
doors.  There  is  an  ample  ])layground  attached  to  tlie  school, 
and  it  has  been  found  to  be  greatly  to  the  advantage  of  the 
school  that  it  possesses  large  gardens  which  arc  not  only 
able  to  sujjply  fruit  and  vegetables  to  the  school,  but  are 
also  a  source  of  profit,  and  are  further  of  use  for  the  train- 
ing and  amusement  of  the  ])U|)ils.  The  school  also  possesses 
its  ()\\  II  (l;iM\  .  w  lii(  li  keeps  t  he  children  su|i|>lie(l  w  itii  |)lenty 
of  good  milk,  and  is  also  a  source  of  |)rolit  to  the  institution. 

No  operations  are  perl"ornu>d  in  the  school,  as  it  has  been 
deemed  to  be  more  economical  and  better  for  the  childr«'n 
that  t  lu'y  should  be  removed  to  hos|>ital  w  Iumi  active  surgery 
is  reipiiri'd. 

There  still  remain  two  important  matters  lor  oiu  con- 
sideration— they  are  :  the  results  of  the  school  and  its  cost. 
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Dnring  the  first  five  years  of  its  existence,  98  cases  were 
discharffed  from  the  scliool.  Of  tliis  number  37  went  to  an 
ordinary  day  scliool,  and  I '2  went  to  work,  while  19  were 
removed  by  their  parents. 

The  98  cases  were  made  up  as  follows  : — 
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These  cases  were  discharged  as  indicated  below 


1. — Discharged    to  an  ordinary  day  school 

'2. —  ,,         to  work 

8.—  ,,         as  unfit  for  education 

4. —  ,,  on  i"(>acliing  the  age  limit 

5.— Died 

C). — llemoved  by  parents 
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The  cases  discharged  to  an  ordinarv  dav  school  were  :  — 
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While  the  cases  discharged  to  work  were  : — 

1, — Tuherciiloiis  disease    of    spine  ...  3 

2.—             ,,  ,,             hip  ...  4 

3.—             ,,  ,,            knee  ...  2 

4.— Rickets  ...             ...  ...  2 

5. — Paralysis  ...             ...  ...  1 

12 

Of  the  24  cases  discharj^ed  as  unfit  for  ediicntion,  21  were 
cases  of  tuberculosis,  and  3  were  mentally  nnfit. 

With  regard  to  the  cost  of  education,  &c.,  at  Swinton 
PTouse,  it  would  ai)pear  that  the  average  cost  is  about  .£'50 
per  head  per  annum.  From  the  first  it  was  established  as 
a  principle  that  all  parents  who  were  in  any  way  able  to 
do  so  were  expected  to  contribute  towards  the  cost  of  the 
maintenance  of  their  child;  other  sources  of  income  were 
contributions  from  outside  authorities,  Government  grants, 
sale  of  cattle,  ])lants,  and  farm  picxhice;  receijits  from  all 
these  sources  amounted  to  about  two-fifths  of  the  total  cost 
of  the  school,  leaving  the  remaining  three-fifths  to  be  made 
up  out  of  the  rates,  or,  in  other  words,  the  cost  to  the  local 
ratepayers  was  about  .^30  per  head  per  child.  It  may  here 
be  pointed  out  that  wliile  Parliament  has  sanctioned  the 
erection  and  maintenance  of  these  residential  schools,  it 
had  so  far — 1010 — given  them  no  special  consideration  in 
tilt'  matter  of  grants  ;  this  ought  not  to  be,  and  I  think  you 
will  agree  with  un'  that  considering  the  amount  of  work 
done  for  the  State  by  this  school  in  the  year  1000-10,  the 
grant  of  ill  |)er  head  was,  to  say  the  least  of  it,  inadecpiate. 

\<)\\  will  naturally  ask-  Is  the  cxpcndituri'  of  i'.'iO  p»>r 
head  for  each  [)U|)il  a  charge  on  tlu^  local  rates  that  is  justi- 
fied by  results?  In  this  connection  I  nuist,  first  of  all, 
reinind  you  that  Swinton  House  is  not  only  a  .school,  but 
also  a  hospital,  and  in  this  dual  capacity  the  expenditure 
is  nnt ,  I  think,  excessive,  especially  when  we  consider  the 
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results ;  for  yon  will  remember  that  dnrinp"  the  first  five 
years  of  its  existence  98  cases  were  discharged,  and  of 
these  50  per  cent,  were  discharged  either  to  an  ordinary 
school  or  to  work,  while  19  were  removed  by  their  parents, 
and  some  of  these  cases  were  so  improved  that  Dr.  Telford 
says  he  has  no  doubt  that  they  eventually  got  quite  well. 
Still,  I  think,  that,  even  omitting  these  doubtful  cases,  the 
experiment  of  the  Manchester  Education  Committee  has 
been  justified  by  its  results,  and  that  they  are  justified  in 
increasing  their  accommodation. 

How  far  later  legislation  has  made  further  Government 
grants  available  for  these  schools  I  am  not  quite  certain, 
for,  under  the  medical  grant  regulations,  the  Board  of 
Education  may  now  give  a  sum  of  £8  a  year,  wdiich  is  paid 
direct  to  the  school,  and  further,  there  is  the  "  Hobhouse 
grant  "  of  half  tlie  amount  jinid  l)y  the  Local  Authority 
which  sends  the  child  to  the  school.  If  these  grants — which 
1  think  are  available  only  for  tuberculosis  cases — are  avail- 
able for  schools  like  Swinton  House,  it  would  materially 
reduce  their  cost  to  the  local  ratepayers,  as  for  the  vear 
under  consideration  the  number  of  cases  that  could  be 
classed  as  tid)erculous  was  39,  and  the  increased  grants 
would  considerably  reduce  the  cost  of  keeping  up  the  school 
from  the  point  of  view  of  a  Tjocal  Authority. 

The  question  of  the  grant-in-aid  for  the  education  and 
treatment  of  tuberculous  childien  naturally  makes  us 
inquire  what  is  Ix^ing  done  for  children  suifering  from  pul- 
monary tuberculosis?  In  England  there  appears  to  be  a 
growing  tendency  to  provide  s]iecial  accommodation  for 
them,  but  in  Scotland  and  Ireland  it  does  not.  as  far  as  T 
am  aware,  exist,  though  T  think  it  is  probable  that  some 
efl'ort  will  be  made  to  make  such  provision,  because  the 
experience  of  sanatoriums  all  over  the  world  .seems  to  be 
strongly  in   favour  of  children  being  treated  apart  from 
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adults.  It  is  tlie  usiial  custom  in  these  special  sanatoriums 
for  cliildren  sniTeririf^"  from  pulmonary  tuberculosis  to  have 
a  school  attached  to  the  institution.  This  is  particularly 
necessary,  because  practical  experience  has  proved  that 
many  of  the  cases  sent  for  treatment  could,  with  more 
justice,  be  classed  as  suspects  than  as  definitely  tuberculous. 
They  are  thus  able  to  receive  education,  and  it  is  necessary 
that  they  should  receive  it. 

The  ([uestion  of  open-air  teaching"  is  a  difficult  one  in 
this  clim.ite,  but  it  can,  and  is,  being  carried  out  to  some 
extent  in  our  own  city.  The  schools  at  Rathmines,  Wliite- 
friiir  Street,  and  Ringsend  give  open-air  instruction 
in  favourable  weather ;  other  schools  are  considering 
the  question,  and  show  a  tendency  to  increase  the  size  of 
their  windows  and  make  them  open  more  thoroughly. 

The  open-air  school  can  be  maintained  in  cold  climates, 
as  is  shown  by  the  fact  that  in  America  there  were  only 
three  of  these  schools  in  1908,  and  there  were  (13  in  1913. 
But  we  nuist  remember  that  with  them,  although  the 
temperature  is  lower,  the  air  is  nuich  drier  than  in  these 
Islands. 

Sir  George  Newman  in  his  last  report  referred  to  these 
()|)en-air  schools,  and  laid  it  down  as  a  principle  that  they 
were  not  merely  a  school  in  the  open  air,  but  rather  ainuMl 
to  teach  a  way  of  life,  and  also  a  system  of  education  and 
medical  treatment.  .According  to  him  the  chief  charac- 
teristics were  : — 

1. — Fresh  air  and  sunlight. 

2. — A  proper  and  suCHeient  di(>t. 

3.— Rest. 

4. — A  hygienic  way  of  life. 

5. — Individual  attention. 

(\. — Medical   treatnuMit. 

7. — Sjiecial   educational    nielhoils. 
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It  is  not  necessary  to  dwell  on  the  first  and  second  of 
tliese  principles  before  an  audience  of  medical  men,  bnt  the 
third  is  somewhat  in  danger  of  being  overlooked  ;  and  from 
what  1  have  read  in  the  accounts  of  various  open-air  schools 
in  England  and  abroad,  it  is  a  fundamental  law  in  their 
constitution.  What  John  Hilton  wrote  in  18(50  is  equally 
true  to-day,  though  its  precept  is  not  in  keeping  with  the 
spirit  of  our  times.  "  Rest,"  he  says,  "  is  the  necessary 
antecedent  to  the  healthy  accomplishment  of  both  repair 
and  growth,"  and  you  must  have  frequently  had  cause  to 
observe  that  man}'  children,  particularly  those  of  the  poorer 
classes,  do  not  appear  to  get  a  sufficient  number  of  hours  in 
bed,  and  you  will,  1  feel  confident,  agree  that  rest  in  the 
recumbent  position  for  from  IjV  to  2  hours  daily,  during 
which  time  they  are  encouraged  to  sleep,  must  be  of  benefit 
to  delicate  children. 

In  his  report,  mentioned  before,  Sir  George  Newman 
estimates  that  about  10  per  cent,  of  the  children  in  London 
are  in  need  of  treament  in  open-au'  schools.  The  most 
suitable  cases  are  the  amrmic  and  tlobilitated  children 
who  a])|)ear,  he  states,  to  be  almost  universally  benefited 
by  the  treatment,  though,  of  course,  it  has  its  limitations 
and  its  negations,  for  when  we  consider  the  uncertainty 
of  our  climate  and  tlu'  ill-clotlicd  roiulition  of  many  |K)or 
children,  it  will  at  once  become  apparent  that  it  will  be 
necessary  to  provide  sufficient  shelter  for  unfavourable 
weather,  and  means  for  keeping  the  children  warm:  and 
indiH'd  it  appiMis  to  me  that  it  is  looking  for  ti'ouble,  and 
likely  to  bring  o[)en-air  schools  into  popular  disfavour  if 
we  attempt  to  educate  a  cold  and  wet  child  in  the  open  air. 

You  will  jnobably  like  to  know  what  is  the  oj^nion  of 
professional  educationalists  on  open-air  schools.  1  have 
read  the  ojiinions  of  a  good  niany  teachers  antl  ex-teachers 
on  this  point,  and  all  appear  to  be  of  opinion  that — in  suit- 

T.  II 
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able  surroundings — the  open-air  class  is  more  attentive, 
better  in  discipline,  more  receptive  of  instruction,  more 
interested  in  its  work,  and  that  the  pupils  and  their 
teachers  leave  the  school  much  less  fatigued  than  after 
an  indoor  day,  vi^hile  from  the  standpoint  of  health 
they  are  impressed  by  the  improved  general  condition 
of  the  children  and  their  unusual  freedom  froni  colds. 
The  opinion  of  Mr.  Henry  Bryett  (4),  late  head  teacher 
of  a  school  in  West  Ham,  is  worth  quoting.  He  says  :  — 
'■  I'^lucationalists  who  are  interested  in  experimental 
juethods  will  be  glad  to  know  that  the  cpiality  and 
amount  of  work  done  outside  is  better  than  that  done 
by  the  same  class  working  in  the  rooms,  and  that  mental 
weariness,  so  noticeable  at  the  end  of  a  school  day,  is 
lacking  in  the  classes  that  have  done  their  school  tasks  in 
the  play-grounds.  The  contrast  between  children  of  the 
Dpen-air  section  and  the  same  children  from  a  room,  at 
Ihe  close  of  the  day,  is  most  marked." 

Although  it  does  not  really  come  under  the  title  of  this 
Address,  it  will,  doubtless,  come  into  your  miiuls  that  if 
this  line  of  education  is  beneficial  to  delicate  children,  it 
would  also  benefit  the  healthy  scholars.  Kx[)erience 
has  proved  that  this  is  so,  and  outdoor  instruction  applied 
to  lu'allliy  children  has  proved  siu'li  a  success  that  some 
of  the  educatioiuil  authorities  in  England  have  gone  a  stej) 
further,  and  have  initiated  trips  to  the  eoimtry  lasting  for 
a  week  or  a  fortnight.  These  trips  aie  now  othcially  recog- 
iiisi'd  by  the  lioard  of  Education,  and  aic  allowed  to  take 
place  diuing  school-tei  ni.  and  the  instruction  given  at 
these  country  outings  is  recognised  lor  the  pur|)ose.s  of 
grants.  The  cost  of  these  educational  trips  has,  in  some 
cases,    been    as   \o\\    as  (is.    per   week    per   ehild. 

The  thoroughness  with  whieh  open-air  instruction  is 
carried  out  varies  greatly  in  difi'erent  places,  and  perhaps 
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the  most  extreme  regime  is  carried  out  at  Lev  sin,  under 
the  direction  of  Dr.  RoHier.  It  is  designed  more  especially 
for  cases  of  surgical  and  medical  tuberculosis.  The  school 
is  situated  on  the  mountains ;  here  j^ou  may  see  teachers 
and  pupils  at  lessons,  and  at  play,  clad  in  the  scantiest  of 
bathing  costumes,  a  costume  that  is  adhered  to  even  when 
the  snow  is  deep  on  the  ground.  The  underlying  idea  of 
the  treatment  is  insolation,  and  certainly  the  costumes 
adopted  offer  a  very  slight  mechanical  obstruction  to  the 
therapeutic  measures. 

In  England  and  on  the  Continent,  and  in  America,  it 
is  usual  to  provide  ample  covering  and  shelter  for  the  pupils ; 
this  point  is  particularly  attended  to  when  the  children  are 
at  rest  either  in  the  open  or  on  a  verandah,  and  if  they  work 
in  the  open  it  is  usual  to  see  that  they  are  efficiently 
clothed.  Further,  some  arrangement  is  usually  made  for 
keeping  the  feet  from  coming"  in  contact  with  the  ground, 
while  the  duration  of  sitting-still  lessons  is  curtailed,  and 
is  often  followed  by  some  instruction  or  play  involving 
physical  exertion.  In  this  connection  T  note  in  the  time- 
table of  one  American  school  that  the  tirst  15  minutes  of 
the  school  time-table  is  entered  as  "  getting  warm 

I  have  endeavoured  to  bring  under  your  notice  some 
of  the  means  that  are  being  employed  to  pronote 
the  education  of  the  physically  defective  child.  I  do  not 
lay  claim  to  any  originality  in  the  pai)er,  and  in  the  writing 
of  it  1  am  actuated  solely  by  a  desire  to  draw  your  attention 
to  the  comparative  neglect  of  these  children  in  Ireland. 
\  iewed  as  ijotential  citi/iMis,  imdti-  picsent  circum- 
stances they  are  likely  to  be  brought  u[)  incapable  of  earn- 
ing their  livelihood.  Many  of  my  hearers  are  attached  to 
the  stall's  of  our  Dublin  Hospitals:  in  the  children's  wards 
will  ])c  foiiiul  c-ases  l_\ing  for  longthencd  periods.  They  are. 
in   most   cases,   learning   nothing  o\on    it'   well   enough    tn 
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receive  instruction.  Tlie  number  is  usually  too  small  lor  a 
school,  but  it  is  not  impossible  that  some  private  effort 
mi^ht  be  made  to  render  these  children  less  mentally  unfit 
to  earn  their  future  livelihood.  It  appears  to  me  that  the 
problem  of  educating  these  children  is  especially  urgent 
at  present,  for  v^^hen  the  war  is  over  money  and  men  will 
be  of  the  utmost  importance  in  these  countries,  and  the 
(juestion  of  the  well-being  of  the  children  will  come  more 
before  the  I'ublic  and  the  State.  I  think  it  will  be  our  duty 
as  medical  men  to  do  all  that  we  can  to  promote  their  wel- 
fare, and  to  endeavoiu"  to  influence  the  I'ublic  to  take  an 
interest  in  the  problem  of  the  delicate  child;  we  nuist 
try  to  keep  them  alive,  and  it  is  cheaper  to  the  State  to 
educate  them  than  to  support  them  in  later  life  out  of  the 
rates.  It  is,  therefore,  our  duty,  and  also  to  our  own  interest, 
to  endeavour  by  means  of  attention  to  their  mental,  moral, 
physical,  and  technical  education,  to  make  them  into 
useful,  if  not  fully  ellective  citizens,  who  will,  in  some 
cases  at  least,  be  capable  of  being  self-su[)[)orting,  instead 
of,  as  is  too  often  the  case  at  present,  becoming  human 
derelicts  living  entirel\-  on  c-h;nity  or  tin-  public  rates. 

IIEFEUKNCES. 
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(;j)  Tho  ri<)l)K'iii  of  the  Crippled  Selux.l  Ciiii.I.  I'..  I>.  T.lf,,r,l. 
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hit.  KiUKi'v  rmcK  dit-w  iittcnt  ion  to  the  suei-oss  ol  the 
schonl  li.lil  ill  connection  with  the  Ortliopii'dio  ll(fs|)ital, 
Dublin.  Tiic  tcachine  of  tlic  children  there  Iiiis  proved  of 
bcni'lit  not  only  to  the  education  of  the  cliihhvn,  but  also  un 
ussistiineo  to  their  medical  treatment. 


A  NOTE  ON  TPIE  CEKTTFTCATTOX  OF  INRFTJED 
PEERONR  TN  IRELAND. 

By  ROBERT   J.    ROWLETTE,  M.D.  (Dubl),  F.R.C.P.I.: 

Physician  to  Jcrvis  Stroot  Hospital,  Dublin. 

[Road  in  tho  Soctinn  of  Stato  i\roclicino,  .Taniiarv  7,  1910.] 

Among  the  most  troublesome  problems  arising'  out  of  the 
administration  of  the  National  Health  Insurance  Act  in  Ire- 
land in  so  far  as  it  concerns  medical  men  has  been  that  of 
obtaining  evidence  of  incapacity  for  work  such  as  to  entitle 
an  insured  person  to  sickness  or  disablement  benefit.  The 
problem  has  been  one  especially  effecting  Ireland,  owing 
to  the  absence  of  the  medical  benefit  in  this  country,  since 
in  Great  Britain  the  machinery  set  up  for  administering 
the  medical  benefit  was  readily  made  available  lor  furnish- 
ing medical  evidence  of  incapacity. 

The  Act  itself  nowhere  lays  down  the  nature  of  the 
evidence  on  which  a  society  is  to  decide  whether  a  member 
is  entitled  to  benefit  or  not.  Ap[)roved  Societies  are 
authorised,  however,  with  the  consent  of  the  Insurance 
Commissioners  (14  (2)  )  to  make  rules  with  regard 
to,  inter  alia,  "  notices  and  proof  of  disease  or  disable- 
ment, behaviour  during  disease  or  disablement,  and  the 
visiting  of  sick  or  disabled  persons."  ^Moreover,  special 
powers  are  given  to  Approved  Societies  in  Ireland  as  regards 
the  obtaining  of  evidence  (81  (13))  : — "  Rules  of  an  ap- 
proved society  or  insurance  committee  under  this  part 
of  this  Act  may  ]irovide  for  Ihe  iusp(>ciioii  of  medical  relief 
registers  by  officers  of  the  society  or  committee  at  all 
reasonable  times,  and  foi-  {]\c  funiisliing  ic.  the  society  or 
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committee  of  such  medical  certificates  as  may  be  necessary 
for  the  purposes  of  the  administration  of  the  benefits  ad- 
ministered by  the  society  or  committee,  and  for  the  pay- 
ment by  the  society  or  committee  to  duly  qualified  medical 
practitioners  in  respect  of  the  furnishing  of  those  certifi- 
cates as  the  Irish  Insurance  Commissioners  may  sanction, 
and  all  jiayments  so  made  by  the  society  or  committee  shall 
be  treated  as  expenses  of  administering  the  benefits  afore- 
said." As  far  as  I  know,  no  A)iproved  Society  in  Ireland 
has  ever  taken  advantage  of  this  clause  to  pay  for  medical 
certificates,  although  several  have  employed  medical 
advisers  to  assist  them  by  their  judgment  as  to  the  merit 
of  claims.  I^p  to  the  present,  where  a  Society  has  de- 
manded a  medical  certificate  as  evidence  of  incapacity,  it 
has  thrown  the  onus  of  obtaining  such  certificates  on  the 
insured  members  themselves. 

In  the  absence  of  any  attempt  by  the  Societies  to  furnish 
themselves  with  satisfactory  evidence  of  incapacity  of  their 
members,  it  was  clear  that  the  State  would  have  to  take 
the  matter  in  hand. 

It  may  be  well,  in  the  first  place,  to  discuss  what  jx)ssible 
methods  there  are  of  obtaining  evidence  of  incapacity,  and 
to  compare  their  respective  merits,  from  the  points  of 
view  of  efficiency,  public  economy,  and  professional  ethics. 
It  will  hardly  be  questioned,  in  the  first  instance,  that 
evidence  of  incapacity  obtained  from  a  medical  man  is 
more  likely  to  be  trustworthy  than  that  obtained  from  a 
liiyiiiaii,  atul  I  will  not  waste  time  in  laboiu'ing  this  jioint. 

Assinning,  however,  that  medical  evidence  is  required, 
how  best  can  it  be  obtained?  There  are  three  jxissiblo 
sources — the  medical  man  in  at  tendance,  another  medical 
iiKin  wIkj  is  not  engaged  in  practice,  and  a  medical  man 
wJio  is  engaged  in  practice.     It  is  clear  that   the  medical 
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mnn  in  attendance  is  in  the  best  position  to  form  a  just 
opinion  of  the  condition  of  his  patient.  He  knows  the 
history  of  his  illness,  very  probably  his  previous  history, 
and  he  watches  the  progress  of  the  case  from  day  to  day, 
or  from  time  to  time.  His  opinion,  therefore,  if  honestly 
given,  is  likely  to  be  the  best.  It  has  been  suggested,  how- 
ever, that  the  opinion  may  not  always  be  honestly  given, 
that  the  medical  man  may  be  swayed  by  kindness  to 
his  patient,  or  by  interest  in  prolonging  his  attendance. 
It  is  hard  to  disprove  these  suggestions,  though  it  is  not  for 
a  moment  to  be  believed  that  such  influences  would  affect 
many  members  of  our  profession.  It  is  worth  remember- 
ing, however,  that  in  Ireland  a  very  high  proportion  of 
insured  persons  are  attended  by  dispensary  medical  officers 
who  are  under  no  temptation  to  prolong  their  attendance 
beyond  what  the  condition  of  the  patient  requires.  Again, 
in  the  Poor  Law  Service  medical  officers  have  the  power  of 
ordering  out-door  relief  for  the  sick  poor,  and  it  has  never 
been  suggested  that  they  have  exercised  this  power  in 
any  other  than  a  careful  and  proper  spirit.  It  is  fair, 
therefore,  to  conclude  that  as  regards  efficiency  the  medical 
attendant  stands  first. 

As  regards  economy  the  case  is  easier.  The  medical 
attendant  is  already  seeing  his  patient  regularly,  and  the 
additional  labour  required  from  him  in  order  to  furnisli 
certificates  is  not  comparable  with  what  would  be  required 
if  a  medical  man  were  to  visit  the  i)atient  purely  for  the 
purpose  of  certification.  It  costs  the  public  less  to  commit 
the  two  duties  of  treatment  and  certification  to  one  man 
than  to  occupy  two  men  with  tasks  which  over-laix  As 
a  jM'actical  inatlei'  it  would  bo  iu\ulv  impossibU^  to  main- 
tain a  sufficient  stalV  of  w  liolc-t  iiiic  officers  t(^  do  all 
necessarv  certificatic^i  \\ori<. 
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Next,  as  refrards  ]")rofessional  ethics,  one  does  not  need 
much  imagination  lo  figure  the  difficulties  which  inevital)ly 
arise  if  one  medical  man  is  to  visit  and  investigate  the 
condition  of  the  patients  of  another  medical  man  in  his 
al)sence,  and  without  his  assistance.  In  some  cases,  in 
order  to  form  a  just  judgment  of  the  patient's  condition,  it 
would  be  necessary  to  interfere  with  dressings  or  apparatus, 
and  so  far,  perhaps,  to  interfere  witli  the  course  of  treat- 
ment. Even  with  the  greatest  care  and  tact  it  may  be 
difficult  to  refrain  from  observations  wliich  may  be  re- 
garded by  the  jiatient  as  reflecting  on  the  treatment  advised 
by  the  medical  attendant.  When  the  certifier  is  not 
an  inde]->endent  whole-time  officer,  but  is  a  jiractitioner 
m  active  comjietition  with  the  medical  attendant,  such 
evils  are  magnified  tenfold.  Even  if  he  be  a  man  of 
absolute  honesty  and  sound  judgment,  insured  persons  will 
inevitably  think  that  they  will  get  their  benefit  more 
readily  if  they  are  his  patients  than  if  they  are  not.  The 
confidence  of  the  public  is  necessary,  and  by  the  facts  of 
his  position  a  part-time  certifier  is  deprived  of  this  froiii 
the  start.  Tf  he  be  a  man  at  all  prone  to  take  unfair  advan- 
tages of  his  rivals,  temptations  to  undermine  the  con- 
fidence of  their  patients  and  otherwise  to  interfere  with 
their  practice  are  overwhelming.  .1  need  not  point  out 
that  the  arguments  T  have  here  put  forward  have  been 
amply  supported  by  the  events  which  have  unfortunately 
come  into  oui'  ex|>erience  in  the  last  few  years. 

From  all  points  of  view — efficiency,  economy,  and  pro- 
fessional propriety — the  best  evidence  of  incapacity  is  to 
be  obtained  from  the  medical  attendant. 

Nevertheless,  it  is  only  right  thai  if  cither  party — the 
Approved  Society  or  the  nu'inber — feels  aggrieved  by  the 
di-ctsfon  of  the  medical  attendant,  there  should  be  power 


By  Dn.  R.  J.  "Rowrj-TTE.  121 

to  claim  a  second  opinion.  The  wise  medical  man  dare 
not  claim  infalli])ility,  and  he  will  he  glad,  in  donhtfnl 
cases,  and  many  such  arise,  to  have  the  assistance  of  the 
judgment  of  another.  But  it  is  essential  that  the  second 
opinion  should  l)e  that  of  a  man  of  standing,  whose  skill 
and  character  command  confidence,  and  that  he  should 
liold  his  position  independently  of  the  favour  or  control 
of  any  Apjiroved  Society. 

Considerations  such  as  T  have  mentioned  have  formed 
the  hasis  of  the  claim  made  by  the  Profession  in  regard  to 
this  ))roblem  during  the  past  four  years.  The  Profession 
has  made  two  demands  : — (1)  That  primary  certification 
of  incapacity  should  he  in  the  hands  of  the  medical  atten- 
dant, and  (2),  that  the  remuneration  should  he  adequate. 
On  the  point  of  Peferees,  the  Profession  has  said  : — We 
do  not  ask  for  referees,  but  we  will  welcome  their  appoint- 
ment, but  we  insist  that  they  should  be  men  of  cliaracter 
and  standing. 

T  can  run  very  briefly  over  the  history  of  the  tedious 
struggle  which  has  taken  place  before  these  demands  were 
granted  by  the  establishment  of  the  system  which  came 
into  force  on  the  1st  of  January  of  this  year. 

The  Insurance  Act  came  into  force  in  July  1012,  and 
at  the  beginning  of  1913  an  annual  grant  of  -£50,000  was 
made  available  for  payment  for  certificates.  The  grant 
was  regarded  as  inadequate  by  the  Profession,  and  the 
proposals  made  on  the  basis  thereof  were  refused  by  the 
Profession  in  the  greater  part  of  Ireland.  In  Belfast  and 
certain  other  northern  areas,  and  in  some  areas  in  the 
south  and  west,  the  proposals  weie  temporarily  accepted, 
and  a  scheme  based  thereon  has  been  working  with  fair 
success.  This  is  what  is  known  as  the  'panel  system," 
and  it  is  necessary  to  explain  it  briefly.    A  sum  of  money, 


122         Certification  of   Infiurrd  Perfionft  in  hcJnnd. 

calculated  at  a  capitation  rate  for  ins-nred  persons  in  the 
area,  was  assigned  to  each  area.  The  rate  varied  from  Od. 
]i(r  cnimt  in  Belfast  and  other  urban  areas  to  '2s.  per 
caput  in  the  most  inaccessible  rural  areas.  Every  insured 
person  was  to  choose  a  medical  man  by  whom  he  expected 
to  be  certified,  and  the  medical  men  were  to  be  paid  in 
proportion  to  the  number  of  insured  jiersons  who  exercised 
their  choice  in  his  favour.  This  scheme  was  regarded  by 
the  Medical  Profession  as  satisfactory  in  principle,  but,  as 
a  matter  of  fact,  in  very  many  cases  no  real  choice  was 
exercised  by  the  insured  person,  the  names  being  assigned 
in  mass  to  certain  medical  men  by  the  local  agents  of  the 
Approved  Societies.  In  this  w'ay  it  happened  that  the 
medical  attendant  was  very  often  not  the  ]ierson  who 
actually  certified.  Nevertheless,  speaking  generally  the 
system  did  not  work  badly,  and  in  Belfast  in  particular, 
both  the  Profession  and  the  oflicials  of  the  Societies  ex- 
pressed their  satisfaction  with  it.  The  refusal  of  the  greater 
part  of  Ireland  to  accept  the  system  made  it  clear  that  it 
had  no  real  permanence,  and  consequent ly  it  never  got  a 
fair  chance  to  prove  its  w^orth. 

This  refusal  of  the  greater  part  of  Ireland  to  accept  this 
system  was  based  on  a  conviction  that  the  remuneration 
was  inadequate.  In  these  areas,  com|)rising  about  three- 
fourths  of  the  country,  the  Commissioners  attempted  to 
solve  the  difficulty  on  a  different  principle. 

They  appointed  a  number  of  medical  men — some  170 
in  all,  I  think — under  the  title  of  "  medical  advisers,"  or 
"  medical  certifiers."  These  practitioners  were  jiart-time 
officers  in  receipt  of  fixed  salaries,  but  it  is  not  clear  what 
duties  they  had  to  perform.  It  was  generally  understood 
that  their  duty  was  to  furnish  evidence  of  the  condition 
of  all   insured   iK'rson.s  who  were   referred   to  tbeni.   but 
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this  was  expressly  denied,  as  regards  some  of  them,  in 
certain  documents  issued  by  the  Insurance  Commissioners. 
Tn  Dublin,  for  instance,  the  Qlommissioners  declared  that 
"  these  officers  have  not  been  appointed  with  a  view  to 
assisting!;-  the  individual  members  of  approved  societies  to 
obtain  sickness  benefit,  but  in  order  that  an  approved 
society  shall  not  be  obliged  to  continue  to  pay  sickness 
benefit  in  cases  where  the  members  receiving  such  benefit 
are,  knowingly  or  unknowingly,  capable  of  work."  Tn 
other  words,  the  duty  of  the  "  adviser  "  was  to  act  as  a 
referee,  and  the  onus  of  producing  primary  evidence  of 
incapacity  was  still  left  on  the  unassisted  member. 
Reasons  have  already  been  given  for  believing  that  even 
under  the  most  favourable  conditions  such  a  scheme  as 
this  would  not  be  a  success.  But  the  conditions  were 
anything  but  favourable.  The  ^fedical  Profession,  holding 
to  its  cardinal  principle  that  the  medical  attendant  should 
be  the  certifier,  disapproved  of  the  system,  and  as  a  con- 
sequence few  medical  men  of  reputation  cared  to  undertake 
the  work,  and  the  staff  of  certifiers  was  not  only  insufficient 
in  numbers,  but  the  character  of  many  of  those  appointed 
was  not  such  as  to  command  public  confidence. 

Tn  spite,  however,  of  the  protests  of  the  Profession  and 
the  injustice  inflicted  on  the  insured,  this  condition  of 
affairs  lasted  for  more  than  two  years.  Tt  is  only  within 
the  past  few  months  that  the  decision  to  abolish  both  the 
panel  and  the  certifiers  has  been  made,  and  to  establish 
the  system  which  has  just  come  into  being. 

The  new  scheme  provides  that  every  medical  man  who 
chooses  to  do  so  shall  have  the  right  lo  furnish  to  his 
patient  on  demand  evidence  of  incapacity  or  capacity,  and 
that  he  will  be  paid  for  furnishing  such  evidence.  More- 
over, it  expressly  prohibits  a  medical  man  from  signing 
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a  certificate  for  a  patient  who  is  at  the  time  under  tlie 
care  of  another  practitioner,  except  in  certain  well  defined 
cases.  The  provisions  hearfn;^  on  these  points  offer  a  fair 
safeguard  against  interference  by  one  i)ractitioner  with  the 
patients  of  anotlier,  and  fully  satisfy  the  principle  for 
which  the  Profession  has  fought,  as  to  the  right  of  the 
medical  attendant  to  certify. 

The  annual  grant  now  available  is  between  ;€90,000  and 
^95,000,  being  a  capitation  rate  of  Gs.  Od.  per  insured 
person.  This  is  to  bear  the  expense  not  only  of  the  primary 
certification,  but  of  referees  or  second  opinions.  It  is  dis- 
tributed to  the  different  parts  of  the  country  at  rates  vary- 
ing from  is.  3d.  to  2s.  fid.  per  insured  person.  The  final 
mode  of  distribution  as  between  the  several  practitioners 
in  ;i  particular  aica  is  not  yet  decided.  \\\e  Commissioners 
being  desii-ous  of  gaining  some  experience  of  the  working 
of  the  scheme  before  coming  to  a  decision  on  this  point. 
They  have,  however,  promised  to  consult  jirofessional 
opinion  and  not  to  decide  on  a  scheme  which  is  not  accept- 
able to  the  Profession. 

T'nfortunately,  it  is  not  |)ossible  at  the  moment  to  make 
the  scheme  complete  by  the  appointment  of  "Referees.  The 
Commissioners  have  jiroperly  felt  that,  in  the  absence  of 
so  many  |)raclitioners  on  the  service  of  the  country,  it 
would  be  inopportune  to  create  a  number  of  important  Civil 
Service  posts.  Consequently,  this  part  of  the  scheme  must 
stand  over  for  the  present,  but  the  Commissioners  promise 
to  proceed  with  it  at  the  earliest  moment,  and  in  their 
choict>  of  candidates  to  consider  nothing  but  professional 
merit. 

Siieh  is  the  scheme  now  in  force  in  this  country.  Tts 
success  depends  to  a  great  extent  on  the  hearty  and  honest 
co-operation  of  our  profession,  all   the   inor(>   in   the  tem- 
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porary  absence  of  provision  for  referees.  It  is,  1  think, 
incumbent  on  every  medical  man  whose  practice  touches 
the  insured  classes,  not  only  to  join  in  the  scheme  as  a 
certifier,  but  to  take  his  ])art  in  moulding  the  professional 
conscience  to  condemn  as  a  crime  any  careless  or  dishonest 
certifying.  The  General  Medical  Council  has  already 
warned  registered  medical  ])ractitioners  of  the  danger  of 
issuing  misleading  certificates. 

There  are  many  [)oints  in  the  new  scheme  which  invite 
discussion,  but  I  have  already  exceeded  the  reasonable 
limits  of  your  [)atience.  1  have  thought  it  better  to  give  a 
general  sketch  of  the  problem  than  to  enter  into  details  of 
history — much  of  which  will.  T  hope,  soon  be  forgotten — 
or  lo  enter  into  a  minute  discussion  of  the  new  scheme. 
Tt  is,  however,  a  source  of  deep  gratification  that  the 
painful  and  bitter  struggle  of  the  past  few  years  has  been 
ended  by  the  success  of  principles  which  the  Profession 
held  dear.  ^A'e  can  look  forward  to  a  cessation  of  strife 
and  ill-feeling  within  the  Profession,  and  a  cordial  and 
friendly  co-operation  with  (hose  who  are  responsible  to 
the  counlry  lor  (he  adminis(ra(ion  of  ;ui  Act  which,  what- 
ever be  its  faults,  has  great  possil)ili(ies  of  good. 


l)i{.  IMauukt;  Hayks  ])ointed  out  the  iiiijiortanee  ot  the 
principle  that  none  but  the  medical  attendant  should  be 
required  to  ceitity  for  his  own  patients. 

Dk.  Hknnkssy  called  attention  to  the  j^'reat  inipoitance  of 
the  ethical  triumph  wliieli  the  ])rofessi(>n  has  attained  in 
the  reeeut  deeisions  of  tlu'  Irisli  Insuranee  Conuiiissioners. 


A  CASE  OF  FXTOPIA  VESIC^  IN  THE  ADULT 
TREATED  BY  TRANSPLANTATION  OF  THE 
URETERS. 

By   HENKY   stokes,   M.D.,    F.R.C.S.L  ; 

SurgL'ou  to  the  Mcatb  Hotipital. 

[Read  iu  the  Scctiou  of  Surgovy,  January  28,  1910.] 

In  presentiog  the  following  case  it  is  not  niy  intention 
to  lay  stress  on  the  causes  of  ectoi)ia  vesicic,  or  to  give 
any  account  of  the  numerous  operations  which  have  been 
devised  for  the  treatment.  I  simi)ly  refer  any  interested 
to  the  papers  of  Sir  Arthur  Bail  and  Mr.  Kennedy  which 
are  found  in  the  Transactions  of  this  Society,  and  also 
to  the  paper  by  Buchanan  in  the  Journal  of  Surcjcnj, 
Gynaecology  and  Surgery  of  the  year  1909. 

'J'lic  patient  was  admitted  to  iiuspital  on  the  "Jotli  October, 
1U15,  aged  2G  years,  but  having  the  aj)i)earanee  of  about  17, 
although  healthy  and  well-developed.  The  history,  us  related 
by  his  mother,  was  that  since  birth  urine  had  been  dribbling 
ironi  the  alxlominal  wall. 

When  burn  there  had  been  dittieiilty  in  deteiuiining  the 
sex;  however,  he  was  called  a  male,  and  brought  up  us  such. 
At  the  a^H!  of  tt-n  a  doctor  in  the  country  attempted  tc 
iMiic  the  condition  hy  some  type  of  llap  operation,  the  only 
result  being  the  formation  of  scars  on  the  abdominal  wall. 
Ab(jut  this  time  Sir  Kendal  Franks  saw  the  patient;  what 
his  views  were  on  the  case  ari'  not  known.  No  further  treat- 
ment was  undertaken,  and  the  patient  lived  a  life  of  what 
nnist  have  been  misery.  \\\  usiu;;  HO  to  -10  towels  in  the  day, 
and  at  nij,dit  lyin^'  in  a  \)oo\  of  mine,  lie  survived  for  2Vt  years. 

On  atlmission  to  hospital  I,  for  the  first  time,  saw  the 
patient  in  the  presence  of  u  cluss  of  students.    The  condition, 
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as  far  as  the  bladder  was  concerned,  was  typical  of  ectopia 
vesicae — that  is  to  say,  there  was  an  area  of  chronically  in- 
flamed mucous  membrane,  measuring  about  2},  inches  by 
2  inches,  lying  where  the  symphysis  pubis  should  have  been. 
There  was  no  umbilicus,  but  as  there  were  numerous  scars 
fron\  the  old  operation,  I  could  not  be  quite  sure  that  one 
uf  these  did  not  represent  the  umbilicus.  The  pubic  bones 
were  widely  separated.  On  examining  the  external  genital 
organs,  I  was  perplexed.  For  26  years  the  patient  had  been 
considered  a  male;  he  was  lying  in  a  male  ward.  There  was 
present  a  projection  about  f  inch  long  below  the  area  of  • 
nmcous  membrane;  this  ])rojection  was  cleft.  Further  back, 
at  each  side,  were  two  bulging  masses;  all  these  seemed  to 
tally  with  a  cleft  rudimentary  penis  and  a  cleft  scrotum.  Yet, 
there  was  something  suspicious  about  the  pubic  hair. 

To  the  class  1  said  very  little  about  the  patient,  but 
I  asked  Mr.  (now  Sir  Arthur),  Ball  to  see  the  case  with 
me  next  day,  knowing  of  his  previous  gratifying  success 
with  a  similar  condition. 

Mr.  Ball  at  once  recognised  the  patient  as  a  female,  and 
well  developed  female  breasts,  coupled  with  a  history  of 
regular  menstruation,  strengthened  the  opinion. 

Dr.  Kidd  kindly  examined  the  case  for  me  and  was 
able  to  palpate  a  uterus  and  demonstrate  a  canal  leading 
thereto. 

The  fact  that  the  patient  was  a  fully-developed  female 
of  twenty-six  years  naturally  added  difficulties  to  the 
operation.  A  search  t1u(,)ugli  literature  only  revealed  a 
careful  account  of  one  somewhat  similar  case,  in  which 
anatomical  peculiarities  were  shown  of  a  very  discouraging 
nature.  A  visit  to  Professor  Dixon  did  not  add  to  my 
knowledge  of  such  a  c-ondition.  and  a  caieful  dissection  of 
the  retiion  onlv  served  to  frii;lit(Mi  me  on  aci-ount  of  the 
large,  tliin-walled  veins  lying  aliMig  [\\c  pelvis  wall,  while 
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1  could  not  demonstrate  any  visible  supply  to  the  lower 
ends  of  the  ureters. 

Operation. — On  October  8U,  1915,  with  the  assistance 
of  Dr.  Kidd  and  Mr.  Ball,  I  isolated  each  ureter,  with  a 
button  of  mucous  lucnibrane  attached,  for  the  distance  of 
about  tbree  inches.  Then  a  transverse  incision  was  made, 
and  the  uterus,  which  was  normally  developed,  was  re- 
moved, the  peritoneum  being  sutured  over  Douglas' 
pouch.  With  one  finger  in  the  peritoneal  cavity  a  curved 
forceps  was  introduced  into  the  rectum  and  with  some 
difficulty  pushed  out  through  the  abdominal  wound. 
The  track  made  was  extra-peritoneal.  The  rosettes  of 
mucous  membrane  were,  in  succession,  pulled  into  the 
rectum,  where  they  hung  freely.  The  abdominal  woimd 
was  then  closed  after  the  patch  of  mucous  membrane  had 
been  removed. 

For  three  weeks  the  patient  did  unexpectedly  well, 
having  passetl  water  per  recium  involuntarily  on  only  two 
or  three  occasions,  and  being  able  to  keej)  herself  qiute  dry 
botli  night  and  day.  On  the  twenty-second  day  she  lost 
control  over  her  rectum,  and  passed  urine  mixed  with 
bl(H)d  and  mucus  rrequi-ntly.  For  live  days  this  con- 
tinued, and  was  accom|)anied  by  fever  with  a  temperature 
rising  to  101°.  On  the  twenty-seventh  day  1  saw  a  dead 
gangrenous  mass  hanging  out  of  the  anus.  Gentle 
j)ressurt'  remoxed  a  di-ad  rosette  with  one  inch  of  ureter 
attached,  h'rom  that  time  onwards  urine  began  to  trickle 
from  the  vagina.  This  condition  persisted,  the  patient 
losing  groimd  slowly. 

Mr.  hall  again  saw  her  with  me,  and  an  attem[)t  whiili 
proved  i  utile  was  made  to  (ind  out  which  ureter  was 
leakinti. 
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On  December  18  T  operated  a  second  time,  with  a  view 
to  anastomosing  tlie  leaking  ureter  into  the  colon.  I 
believed  the  right  nreter  to  be  at  fault,  and  operated 
through  an  incision  in  the  loin.  The  peritoneum  was 
peeled  forward,  but  no  ureter  could  be  found.  The  ovarian 
vessels  were  exposed,  as  were  also  the  vena  cava  and 
aorta. 

As  it  w-as  essential  to  locate  the  ureter  I  enlarged  the 
incision  downwards  towards  the  fistula,  and  twice  thought 
T  had  found  the  ureter.  The  first  time  T  dissected  out  a 
very  well-developed  round  ligament,  and  on  the  second 
occasion  I  found  the  obliterated  hypogastric  artery  leading 
to  the  anterior  abdominal  wall.  These  structures  were 
both  divided,  and  off  the  latter  were  seen  small  branches 
representing  the  superior  and  middle  vesical  arteries. 

As  I  still  could  not  define  a  ureter  1  prolonged  the 
incision  upwards  to  expose  the  kidney.  The  kidney  was 
enlarged,  and  had  a  very  short  pedicle  which  was  bound 
down  to  the  vena  cava  and  aorta.  From  the  hilum  of  the 
kidney  a  thick  band  ran  dow  n  in  the  middle  line  across  the 
bifurcation  of  the  aorta,  along  the  centre  of  the  sacrum, 
and  ended  in  the  stump  of  the  am))utated  uterus.  1  had 
seen  this  structure  earlier  in  the  operation,  but  as  I  coulii 
feel  the  pulsations  of  the  aorta  through  it  I  did  not  believe 
it  was  the  ureter.     However,  now  I  knew  that  it  was. 

As  it  was  too  dangerous  to  attempt  to  separate  the 
inflamed  and  dilated  ureter  from  the  vena  cava,  and  as 
even  if  T  had  done  so  I  doubt  if  I  could  have  transplanted 
it,  T  removed  the  kidney,  leaving  the  ureter  alone.  As 
the  peritoneum  had  been  oj^ened  lower  down  F  passed  my 
finger  across  the  middle  line  and  felt  the  left  ureter  in  its 
normal  situation.  Tt  was  ap|)arently  normal  to  touch. 
The  large  wound  was  paitly  closed,  and  drains  left  in. 
T.  I 
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For  some  days  tlie  patient  did  well,  but  then  symptoms 
of  uraemia  appeared,  and  the  patient  died  on  January  29. 

At  tlie  autopsy  the  left  ureter  with  its  rosette  of  bladder 
wall  was  found  fixed  in  the  rectum  with  no  septic  changes 
at  the  point  of  junction.  The  right  ureter  was  found 
leading  into  the  vagina.  An  abscess  cavity  containing 
about  one  ounce  of  pus  lay  at  the  bottom  of  Douglas' 
pouch.  The  left  kidney  showed  pyelo-nephritis.  Micro- 
scopical slides  of  the  transplanted  papilla  showed  that  all 
the  original  bladder  epithelium  had  disappeared,  it  having 
been  replaced  by  scar  tissue. 

The  anatomy  of  the  internal  organs  was  interesting,  as 
apart  from  the  disturbance  due  to  separation  of  the  pubic 
bones  and  to  the  absence  of  the  bladder  no  abnormalities 
were  found,  unless  we  regard  the  internal  displacement 
of  the  right  ureter  on  to  the  surface  of  the  vena  cava  as 
not  being  due  to  the  dragging  caused  by  the  transplan- 
tation of  the  ureter  at  the  first  operation. 

The  separation  of  the  anterior  superior  iliac  spines  was 
10.125  cm.,  the  pubic  crests  G.25  cm.  The  depth  of  the 
pelvis  from  pelvis  to  sacrum  was  6.25  cm. 

The  fatal  outcome  of  the  case  was,  I  believe,  due  to 
infection  of  the  transplanted  part  of  the  right  ureter, 
causing  an  abscess  to  form  outside  the  rectum  and  subse- 
(|uent  sloughing  of  the  transplanted  portion,  eventually 
lending  on  to  ascending  infection  of  both  kidnevs. 


A   CONVENIENT   EADIUM   EMANATION   TABLE 
FOR  CLINICAL  WORK. 

By   WALTEK   C.   STEVENSON,    M.D.,    B.Ch.,    D.P.H., 

Surgeon  and  X-ray  Offieor,  Dr.  Steevens'  Hospital: 

Surgeon,    Orthopaedic    Hospital,    Dublin; 

Captain    H.A.jM.C.    (Temporary). 

[Read  in  the  Section  of  Surgery,  January  2?!,   1016.] 

On  tlie  5th  of  November  last  I  had  the  honour  of  readin*? 
before  this  Section  a  paper  on  a  metliod  of  recording; 
radium  dosage,  illustrated  by  a  series  of  eleven  cases 
treated  by  one  set  of  radium  emanation  capillaries  in 
needles  (1).  The  emanation  was  used  for  ten  days,  till 
the  quantity  present  was  reduced  from  37.8  millicuries  to 
fi.'2  millicuries.  There  were  fourteen  doses  administered, 
and  in  each  dose  the  average  amount  of  emanation  used 
with  the  patient  had  to  be  calculated  by  a  series  of  multi- 
plications, the  nudtiplying  factor  being  obtained  from  a 
table  showing  the  decline  of  activity  of  100  millicuries  at 
certain  intervals  of  time.  Most  tables  available  up  to  the 
]iresent  seem  to  be  published  rather  for  their  academical 
interest  than  their  practical  value.  Using  even  an  ex- 
tended table,  such  as  I  showed  you,  to  ascertain  the 
activity  of  37.8  millicuries  in  two  days  two  hours,  it  is 
necessary  to  multiply  together  37.8,  .697,  .99-25,  .9925. 
"  Multiplication  is  vexation,"  and  an  approximation  is 
most  likely  substituted,  which  in  turn  is  often  used  as  a 
basis  of  another  approximation.  Even  if  the  figures  are 
actually  calculated,  mistakes  are  liable  to  occur,  as  T  know 
to  my  cost,  which  will  vitiate  all  the  later  figures.  I  have 
found  that  all  this  drudgery  is  avoided  by  the  use  of  the 
table  before  you,  which  shows  me  at  a  glance  not  only 
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tliat  the  activity  of  37.8  niillicnries  in  two  days  two  hours 
is  25.0  niillicnries,  but  also  its  activity  at  any  interme- 
diate or  subsequent  hour. 

T(i\)lc  filiowiud  tltf  liourly  tlccrrafir  of  Undiuni  Emanation 
after  reachinfi  its  niaximnm ,  or  radium  ('  <u]iiiJihriiini , 
four  hours  after  collection. 


DAYS 

0 

1 

2 

3 

4 

5 

0 

7 

8 

9- 

10 

11 

12 

1 

Hours 

HoursI 

0 

1000 

835 

697 

582 

486 

406 

339 

283 

236 

197 

165 

137 

115 

0  I 

1 

993 

829 

692 

578 

482 

403 

336 

281 

235 

196 

164 

136 

114 

1 

2 

985 

823 

687 

573 

479 

400 

334 

279 

233 

194 

162 

135 

113 

2 

'.i 

978 

817 

682 

569 

475 

397 

332 

277 

231 

192 

161 

134 

112 

3 

4 

970 

811 

677 

565 

471 

394 

329 

275 

230 

191 

160 

133 

111 

4 

9«:{ 

805 

672 

561 

468 

391 

327 

273 

228 

190 

159 

132 

111 

5 

6 

950 

799 

667 

557 

465 

.389 

325 

271 

226 

188 

157 

131 

110 

6 

7 

949 

793 

662 

553 

462 

386 

322 

269 

225 

187 

156 

130 

109 

7  1 

8 

942 

787 

657 

549 

458 

383 

319 

267 

223 

186 

155 

129 

108 

8 

9 

935 

781 

652 

545 

455 

380 

317 

205 

221 

184 

1.54 

129 

108 

9 

10 

928 

775 

647 

541 

452 

378 

315 

263 

219 

183 

153 

128 

1117 

10 

11 

920 

769 

642 

537 

449 

375 

313 

261 

218 

182 

151 

127 

106 

11 

12 

914 

763 

637 

533 

445 

372 

310 

259 

216 

180 

150 

120 

105 

12 

13 

907 

757 

633 

529 

442 

369 

308 

257 

214 

179 

148 

125 

104 

13  • 

14 

900 

752 

628 

525 

439 

366 

306 

255 

213 

178 

147 

124 

103 

14 

15 

894 

746 

623 

521 

435 

363 

303 

254 

211 

176 

146 

124 

103 

15  ' 

16 

887 

741 

619 

517 

432 

361 

301 

253 

210 

175 

145 

123 

102 

16 

17 

880 

733 

614 

513 

428 

3.58 

299 

•z:m 

208 

173 

144 

122 

102 

17 

18 

874 

729 

609 

509 

425 

355 

297 

248 

206 

172 

143 

121 

101 

18 

19 

867 

724 

605 

505 

422 

352 

294 

246 

205 

171 

142 

120 

100 

19 

20 

861 

719 

600 

501 

419 

3.50 

292 

244 

203 

1711 

141 

119 

— 

20 

21 

854 

713 

595 

497 

416 

347 

290 

242 

202 

169 

140 

118 

— 

21 

22 

848 

708 

591 

493 

412 

344 

2H8 

240 

201) 

UW 

139 

117 

— 

22 

2:t 

842 

702 

587 

490 

409 

342 

285 

238 

199 

166 

138 

116 

— 

23  ; 

24 

835 

697 

582 

486 

406 

339 

283 

236 

197 

165 

137 

115 

— 

24 

1st 

2n(l 

3rd 

4th 

5tli 

6th 

7tli 

8th 

9th 

lOtll 

nth 

12th 

13th 

day 

(lay 

day 

day 

day 

day 

day 

day 

day 

day 

day 

day 

day 

Note. — The  first  column  of  tlie  tahic  is  a  copy  of  KuthcrfordV  fliziircs  piilijishril  in 
1912.  The  successive  nunilxrs  ciiii  he  obtained  l>y  niultiplying  l>y  .99253,  which  factor, 
tliercfore,  n>prcseiits  the  reliitive  nnioiiiit  of  enmnntion  reinnininK  at  llie  end  ns  coni|>areil 
with  tlic  (piantity  nt  tlie  l>e);inniiiK  of  eacli  liour. 

The  nuinlx'rs  in  tlie  firxt  anil  last  lines  the  same  ninnlM-p",  as  those  ivpresent  the 
amounts  reniainitiji  at  the  end  of  eaili  day  or  Uic  lM'i;iniiinu  of  the  next-  an*  taken  from 
Colwell  and  Knss  (1915).     The  remaining  nunil«M>.  wi-re  calculated  or  averaRrd. 

When  the  tahle  was  finished  il  was  found  that  the  nunilxTs  for  the  14lh.  16th,  18th, 
2(Hli,  24th,  and  3()tli  days  also  awreed  with  those  of  Colwell  and  Kusii, 

In  each  nunilxT  the  llrst  two  ll«ures  arr-,  on  the  whole,  accurate  ;  the  third  is  an  appn)Xl- 
nialion  to  the  neari'st  wliole  nuinl>er.  The  units  ll«ure  is  the  cause  ol  some  ap|>areiit  di«- 
creiiancies,  and  reduplication  of  some  nundier>  on  the  lahlo.  Thus  the  two  consecutive 
rj9  shown  mittht  n-present  129.49  and  128.51,  ea<-h  an  ern)r  of  le.ss  llian  half  |irr  cent. 

NVhen  usiuK  the  tahle,  t hu  flml  ur  0  huurH  linu  lit  nlwnyH  dlsre)innled,  ns  il  In  tlio  Mm.' 
as  the  last  or  24  hour  line. 
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Some  jjoints  in  the  table  require  consideration.  From 
it,  which  may  not  be  at  first  obvious,  the  hourly  decrease 
of  any  quantity  of  radium  emanation — that  is  after  it  has 
reached  its  maximum  four  liours  after  collection — can  be 
read  off  for  an  indefinite  period. 

The  table  may  be  conveniently  considered  under  head- 
ings marked  I,  II,  &c. 

I.  Primarily  the  table  shows  the  hourly  decline  in 
activity  of  1,000  miilicuries' of  radium  emanation  until  in 
12  days  19  liours  there  remains  100  miilicuries,  or  10 
per  cent,  of  the  original  amount  present.  The  last  column 
in  the  table  has  five  l)lank  spaces.  These  spaces  may  l.)e 
filled  legitimately  by  the  five  numbers  in  the  one  to  five 
hour  lines  in  the  first  column  by  the  insertion  of  a  decimal 
point,  with  one  [)lace  of  decimals.  The  activity  of  1,000 
miilicuries  in  12  days  21  hours — i.e.,  at  the  end  of  the 
12th  day,  or  the  beginning  of  the  13th  day — is  9(3.3  miili- 
curies. The  successive  colunms  in  the  fifth  hour  line, 
with  one  ])lace  of  decimals,  show  the  activity  at  the  end 
of  the  13th  to  the  end  of  the  25th  day.  Similarly  the 
quantities  remaining  at  the  terminations  of  the  2Gtli  to 
the  38th  days  are  found  in  the  successive  colunms  of  the 
JO  hour  line,  with  two  decimal  places,  and  of  the  39fh  to 
the  51st  days  in  the  15th  hour  line,  with  three  decimal 
))laces,  aiul  so  on.  In  fact,  piovided  the  H>  per  cent,  re- 
duction takes  place  in  exactly  12  days  19  hours,  the  table 
shows  correctly  that  in  a  year  292  x  10  •"■*  miilicuries  re- 
main. 

II.  The  tabh"  (le;ils  with  307  liours,  and  contains  301 
different  numbers.  It  is  obvious  that  the  hourly  decrease 
of  activity  of  \\\c  amount  of  emanation  correspomling  to 
any  of  these  nmiibeis  aiul  also  these  nuinbeis  niulliplieil 
or  di\ided  by  10,  and  its  [uiwers  by  the  addition  of  noughts 


134  Convenie7it   Radiwn   Emanation   Tabic. 

or  decimal  points — may  be  read  off  directly  from  the  table. 
It  is  immaterial,  therefore,  whether  the  maximum 
amount  of  emanation  is  1,000,  .672,  2,610,  or  116  milh- 
curies,  as  all  these  numbers  are  represented  on  the  table. 
TJuis  .1)72  millicuries  at  the  end  of  an  hour  will  be  .667, 
and  at  the  beginning  of  the  ninth  hour  will  be  .633  milli- 
curies, while  in  24  and  48  hours  respectively  there  will  be 
.561  and  .468  millicuries,  that  is  the  figures  on  the  same 
line  but  in  succeeding  columns. 

Again,  the  hourly  decrease  of  a  maximum  of  116  milli- 
curies may  be  traced  directly  for  20  hours  till  it  reaches 
100  milhcuries,  and  the  (juantity  present  at  the  end  of  the 
21st  hour  is  shown  by  dividing  by  10  the  number  in  the 
first  hour  line  in  the  0  day  or  the  first  day  column,  and  is 
99.3  millicuries.  The  amoinit  at  the  end  of  the  first  and 
each  succeeding  day  to  the  13th  is  shown  in  the  four  hour 
line. 

]ir.  \Mten  a  supply  of  emanation  at  the  time  of  its 
maxinuim  does  not  correspond  to  a  number  on  the  table, 
it  is  obvious  that  in  less  than  an  hour  later  the  amount 
remaining  will  conespoiul  to  the  next  lower  nuuiber.  If 
it  is  assumed,  which  for  practical  purposes  it  may  be, 
that  during  one  hour  emanation  decreases  at  a  uniform 
rate,  and  not  ex))onentially,  it  is  easy  to  calculate  when 
the  next  ininiher  will  be  reached.  If  this  time  and 
niiniher  are  substituted  for  the  time  of  maxinuim  and 
llie  amoimt  supplied,  the  table  may  be  used  as  before. 
Tluis,  ;i  siip|)l\  of  emanation  is  received  whii-h  reaches  its 
maxinnnn  oi  (■)  I.  I  millieurii^s  at  4.2 1  p.m.  .\  ri'fi'rence  to 
the  table  shows  I  lie  mimheis  617  and  (i  12.  Their  dilVer- 
enee.  livi'.  is  the  amount  lost  in  an  hour,  or  a  unit  is  lost 
ever\    12  minutes.     \i  4.45  p.m.,  therefoie,  the  activity  of 
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04. 4  iiiillicLiries  will  be  64.2,  a  number  on  the  table  from 
which  its  hourly  decrease,  reckoned  from  4.45  p.m.,  may 
be  traced.  In  effect,  in  order  to  co-ordinate  a  supply  of 
emanation  with  the  numbers  on  the  table,  it  is  sometimes 
necessary  to  compensate  a  slight  loss  of  activity  by  a  small 
gain  in  time. 

IV.  In  using  the  table  it  is  immaterial  whether  the 
activity  of  the  emanation  is  estimated  in  millicuries — i.e., 
in  equilibrium  with  Ka,  radium  element,  or  as  being  in 
equilibrium  with  a  radium  salt.  As  the  relative  activity 
of  emanation  measured  by  the  various  standards  is  con- 
stant, so  the  hourly  decrease  in  activity  will  conform  with 
the  numbers  on  the  table. 

As  has  been  ):)ointed  out  on  a  j)revious  occasion  (1),  in 
recording  dosage  it  is  a  decided  advantage  to  adhere  to 
the  millicurie  and  radium  element  standard  as  the  most 
uniform,  logical,  and  generally  convenient  standard  of 
measurement.  Emanation  in  equilibrium  with  the  radium 
salts  below  may  be  reduced  to  millicuries  or  vice  versa,  by 
employing  the  following  formula  : — 

Ra        RaSO^         RaCl,        RaCL -2^,  0 


1  1-424  1-315  1-474 

RaBr,         RaBr,  -2H,  U 

=  =   niiilicuries. 


1-723  1-81 

V.  Since  the  rise  of  activity  of  do-onianatcd  radiuui  is 
tlic  coiuplonicnt  of  the  loss  of  activity  of  tlu>  eiiuilibriuui 
amount  of  emanation  for  the  same  period,  the  amount  oi 
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emanation  formed  from  a  given  amount  of  radium  in  any 
given  time  may  be  found  from  the  table  by  a  simj)le  sub- 
traction. A  radiinn  salt  in  a  sealed  receptacle  remains  in 
emanation  equilibrium  because  the  same  amount  of  ema- 
nation is  formed  as  is  lost  in  a  given  time.  A  radium  salt 
showing  an  activity  of  1,000  millicuries  will,  for  ])ractical 
purposes,  show  the  same  activity  in  an  hour,  a  day,  a  week, 
or  a  year  later,  as  the  period  of  radium  is  1,690  years.  The 
emanation  table,  however,  shows  that  1,000  niillicurics 
of  emanation  will  lose  in  an  hour  1,000 — 993  ^  7  milli- 
curies;  in  a  day,  1,000 — 835  =  165  millicuries;  in  a  week, 
1,000 — "283  =  717  millicuries;  or  to  ])ut  it  in  another  way, 
1,000  iiiiUigraiiunes  of  riuliiiiii  iiR-tal  will  have  to  ju'oduce 
seven  millicuries  per  hour,  165  millicuries  per  day,  and 
717  millicuries  i)er  week,  in  order  to  maintain  emanation 
ecjuilibrium,  and  register  on  the  electroscoi)e  ],()()0  milli- 
curies. Therefore,  to  liiid  tlu'  amount  of  emanation  a 
given  quantity  of  radium  element  or  salt  will  collect  in  a 
given  time,  it  is  only  necessary  to  subtract  the  amount  of 
iMnanalion  left  in  that  time,  as  shown  in  the  table,  from 
the  amount  of  emanation  in  etpiilibrium  with  the  radium 
or  salt,  also  shown  in  the  tabic.  As  about  10  |)er  t-ent. 
ol  tile  (|iiantity  ol  emanation  present  is  lost  iluring  the 
collctlion  from  a  ladium  solution,  when  the  amount  of 
radium  does  not  correspond  to  a  mnnbei'  on  the  table, 
the  next  lower  number  is  aci-urate  enough  foi-  |)ractical 
purposes.  However,  the  theoretical  (piantity  can  be 
ascertained,  a.s,  \ov  i-.xample,  9-2.6  milligrammes  of  radiinn 
in  I  da>s  2  hours  will  collei-t  92.0  -I-  .0—44.2 — .288  - 
bS.  I  12  millieurii's  ol'  emanation. 

\  I.    It    is  ob\ious  thai    it   a  sn|»|)ly  of  I'uianation   is  not 
measincd     l»\     the    eU-etroscope    till    some    time    after    it 
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reaches  its  niaxiniiim,  the  activity  at  its  maximum  can  be 
easily  ascertained  from  the  table.  Thus,  if  a  supjily  of 
emanation  shows  an  activity  of  144  millicuries  "20  hours 
after  it  is  sealed  oH",  it  would  have  reached  its  maximum 
16  hours  before  measurement,  and  the  table  shows  that 
its  activity  at  that  time  was  164  millicuries. 

VJl.  For  clinical  work  the  table  has  great  advantages. 
With  it  before  him  the  operator  is  in  a  position  on  the 
si)ot  to  estimate,  or  subsequently  to  record  the  average 
quantity  of  emanation  employed,  and  has  not  to  await  a 
suitable  opportunity  to  calculate  it  out.  He  can  ascertain 
at  once  the  amount  of  ionization  effect  by  a  certain  length 
of  exposui'e,  or  the  length  of  exposui'c  required  to  effect  a 
certain  intensity  of  ionization,  taking"  into  account,  of 
course,  by  how  much  ionization  is  reduced  by  the  screen 
used.  Briefly,  it  is  much  easier  to  find  the  activity  of 
emanation  by  counting  lines,  /.('.,  hours,  or  columns, 
i.e.,  days,  than  by  multiplying  together  a  series  of  num- 
bers. 1  have  |)reviously  pointed  out  that  the  average 
amount  of  emanation  employed  diu'ing  an  exposure  is 
approximately  the  amount  of  emanation  present  at  half 
time  in  the  ex})osure.  For  iuvstance,  81.7  niillicuries  of 
emanation  are  buiied  in  a  tumour  at  U  a.m.  on  the  1st 
January,  for  16  hours,  until,  as  shown  in  the  table,  the 
activity  is  retluced  to  7*2.4  millicuries.  If  these  two  and 
the  intermediate  15  niimbors  are  added  together  and 
divided  by  17,  or  the  sum  of  the  intermcdiati'  mimbers 
divided  by  15,  the  result,  76. U  millicuries,  is  the  average 
activity  of  the  iMuanation  employed,  and  is  the  figure  on 
the  tai)l(>  showing  the  anu)Uiit  o\'  emanation  pn'siMit  at 
tlu>  iMul  of  the  eighth  hour  alter  treatment  is  begun,  or  at 
halt  time  in  the  treatment,     'riieietore,  to  lintl  the  average 
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amount  of  emanation  employed  it  is  only  necessary  to 
count  down  half  the  number  of  hours  in  the  exposure.  If 
the  exposure  is  for  17  hours,  the  quantity  factor  is  the 
mean  of  the  numbers  at  the  eighth  and  ninth  hours,  in 
this  case  76.6  millicuries.  As  before,  these  two  exposures 
may  be  conveniently  recorded  as  76.9  x  16  =  1230.4 
millicurie-hours,  and  76.6  x  17  =  1302.2  mch.,  where 
the  quantity  factor  and  the  time  factor  of  a  dose  are  put 
down  in  the  order  indicated  by  the  term  millicurie-hour, 
and  their  product  in  millicurie-hours  indicate  the  total 
amount  of  ionization  effected,  liaving  due  regard  for  the 
effect  of  the  screen  used.  If  the  same  supply  of  emanation 
is  buried  at  11  a.m.  on  2nd  January — i.e.,  one  day  two 
hours  after  its  activity  was  81.7  millicuries — the  table 
shows  its  activity  to  be  67.2  millicuries;  if  tiiis  is  left  in 
for  eight  hours,  the  average  dose  is  found  four  numbers 
down,  and  is  65.2  millicuries. 

One  error  that  is  liable  to  occur  in  using  the  table  is 
from  miscounting  the  days  and  hours,  which  it  is  com- 
paratively easy  to  do  if  pressed  for  time.  To  avoid  this 
])ossible  source  of  confusion,  I  have  motlitied  the  table  as 
shown  in  the  next  lantern  slide,  with  an  example  tilled  in. 

Suggested   form  of  Leaflet   to   be  Supplied   with 
Radium  Emanation. 

Eight   capiiiaiy  'PuIms  of   Radium    Emanation. 
Maximum    Activity    (i.vi.-,  Millicuries. 

At  4.4!)  p.m.      4(li  Jamiaiy,  19ui. 


I  liiiur  iN-forc  tiliii'  of  iii:i\iiiiiini  W  \x-\  rout.  |)rcM.-iit.                          Radium 

li  liuura      ,,            .,            ..  !•■'> 

'1  „         ,.            ,.            ..  S«          ..            .. 

•2J  ,,          „             ..             .,  70 

3  .,          .,             ..             .,  54 

a» ii 

4 ,  U 


at  p . m .    1 9 
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Tabic  showing  Hourly  Decrease  of  Radium  Emanation  after  reaching 

its    Maximum. 
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Note — l.  The  line  umler  647  denotes  tliat  tlie  record  of  tlie  supply  of  radium  eiuaiia- 
tion  starts  at  tliat  iiiinil'or,  renicnilierin^'  that  64.7  is  the  actual  activity  in  this  case. 

2.  The  hour  5.53  p.m.  in  the  right  hand  time  column  is  the  time,  calculated  fn.)ni  the 
data  supplied,  at  which  the  activity  is  64.7. 

3.  The  line  from  under  619  to  the  right  divides  the  days,  the  date  above  the  line  being 
one  day  behinil  that  below  the  line. 

4.  When  the  activity  of  the  supply  goes  below  10  millicuries.  the  dates  and  the  times 
in  the  right  hand  cohinui  are  cancelled,  and  the  dates — in  brackets  Ikk  for  clearness — 
and  the  hours  in  the  left  hand  colunui,  also  in  brackets,  are  substituted.  Tlic  later  par- 
ticulars sliould  only  be  tilled  in  when  they  become  neccssarj-. 

5.  If  the  dates  and  hours  are  llllcil  in  on  the  table  as  alK)ve,  to  ascertain  the  average 
amount  of  emanation  employed  in  an  cxposuiv,  it  is  only  necessary  to  read  tin-  tigure 
on  the  table  opposite  the  hour  and  date  at  which  half  the  exiK)sun>  is  over.  Thus,  if  the 
IMitient  is  treated  about  9  a.m.  on  the  7th  January  for  six  hours,  the  average  i|uantity 
of  emanation  used  ou  him  will  be  opposite  11.53  a.m.  on  that  date,  and  is  seou  to  bo  39.4 
millicuries. 


110  Convenient   Radium   Emanation   Tabic. 

In  the  revised  tal)le  the  iiimibeis  of  days  and  lioiirs  are 
left  bhmk,  so  that  the  dates  antl  times  coil'espondin^'  to 
the  supply  of  emanation  may  be  filled  in  opposite  tlieir 
l)roper  lines  and  toliunns.  The  numbers  in  the  0  hour 
line,  except  1,000,  are  omitted,  as  they  are  the  same  as 
those  in  the  '24  hour  line,  and  are  liable  to  be  counted  in 
mistake.  The  lantern  slide  also  illustrates  a  form  of 
leaflet  which  uii^ht  with  advantage  be  sent  out  with  each 
supply  of  radium  from  a  J\adium  institute.  Tf  the  time 
of  the  maximum  activity  and  its  measurement  is  recorded 
on  this  leaflet,  the  surgeon  has  all  the  ])articulars  he  re- 
(juires  for  estimating  his  dose  with  the  least  labour  to 
himself.  It  is  convenient  to  have  the  table  showing  the 
rise  of  activity  of  radium  emanation  till  the  maxinuim  is 
reached  in  four  hours,  as  it  is  sometimes  possible  to  obtain 
the  supply  before  it  reaches  its  luaxinuiiii.  By  using  it 
for  about  two  hours  before  maximum  the  average  activity 
is  as  great,  or  greater,  than  for  two  hours  after  that  time. 

Jn  conclusion,  I  wish  to  express  my  indebtedness  to  Mr. 
Moss,  Scicntitic  Director  of  the  Ixoyal  iMibliii  Society 
]\adiniii  Institute,  lor  furnishing  mo  with  the  printed 
c-opics  ol  the  table  which  you  have  before  you. 

UEFEUENCE. 

(I)  A  Mi-tli(i(l  of  UcLcntliiii,'  liadiiiiii  Dusis.     Aix,liivf8  uf  Kiitlioltigy  ami 
Eleotrothfiaiiy,  Jaiiuaiy,  llHti. 
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OPEEATTVE    TREATMENT   OF   OSTEO- 
ARTHRITIS  (CHEILOTOMY). 

By  W.  I.  DE  C.  WHEELER,  F.E.C.S.I.; 

Majoi-  (Temp.)  R.A.M.C. ;  Surgeon,  Mercer's  Hospital. 

[Roarl  in  the  Section  nf  Snrgery,  Janimry  28,  1016.] 

Ttte  first  two  ,T-ray  p]i{)to{i,"raphs  reproduced  illustrate  tlie 
condition  of  a  patient  operated  on  in  October,  101 '2,  and 
demonstrate  tlie  appearance  of  tlie  liip-joint  tlii'cc  iind  a 
lialf  years  afterwards. 

As  tliis  was  the  first  case  on  record,  so  far  as  I  know, 
on  wliom  a  systematic  operation  (clieilotoray)  was  per- 
formed for  tlie  relief  of  crippling;  o.steo-artln'itis  it  may  be 
of  interest  to  record  tlie  operative  procedure  and  the  late 
result. 

The  patient,  a  ynimg  lady  of  21  years  of  age,  was  the  victim 
of  polyarticular  chronic  "  rheumatoid  "  arthritis  (metastatic) 
from  which  she  had  suffered  from  childhood.  The  left  knee 
joint,  the  right  hip  joint,  and  both  wrists  were  disorganised 
by  characteristic  osteo-arthritic  changes. 

The  left  knee  was  semi-flexed  and  could  only  be  extended 
with  great  pain.  The  right  hip  could  bear  no  weight  what- 
ever, the  slightest  pressure  on  the  heel  causing  pain  in  the 
joint.  Locomotion  was  only  possible  with  the  aid  of  crutches, 
and  even  then,  owing  to  the  condition  of  the  wrists,  move- 
ments were  attended  with  much  suffering.  The  patient  had 
been  dependent  on  the  use  of  crutches  for  seven  years.  All 
forms  of  treatment  had  been  tried.  Massage — hot  air — vac- 
cines had  in  turn  been  recommended  without  success,  and 
alterations  of  the  boot  on  the  side  of  the  flexed  knee  had  failed, 
with  other  orthopaedic  devices,  to  give  any  relief  or  to  improve 
the  crippled  condition  of  the  patient.  A'-ray  photograjihs 
taken  by  Dr.  Hayes  showed  lipping  of  the  tibia  on  the  outer 
side  of  the  left  knee  joint  corresponding  to  a  point  of  great 
tenderness,  and  a  ring  of  osteo-arthritic  bone  was  found  sur- 
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rounding  the  right  femur  at  the  junction  of  the  head  and  neck. 
(Fig.  1). 

Every  movement  of  the  joint  was  impeded  especiallj'  in 
the  direction  of  abduction.  The  first  operation  was  perfonned 
on  the  knee  joint  in  Sept.,  1912.  The  lipping  of  the  tibia 
was  carefully  removed  through  a  well  marked  line  of  cleavage. 
A  weight  and  pulley  were  attached  to  the  limb  for  ten  days, 
and  treatment  by  massage  was  adopted  for  a  short  time  sub- 
sequently'. 

I  was  surprised  to  find  that  a  few  days  after  the  operation 
the  joint  could  be  fully  extended  and  flexed  without  pain. 
I  explained  to  the  patient  the  experimental  nature  of  the 
treatment  and  that  operation  on  the  hip  might  not  be 
followed  by  a  similar  result.     She,  however,  urged  me  to  try. 

A  month  after  the  first  operation  the  right  hip 
joint  was  opened  through  Kocher's  posterior  incision. 
There  was  a  well  marked  "  cornice  "  of  newly  formed 
bone  giving  the  head  and  neck  the  mushroom-like  appear- 
ance commonly  seen  in  the  surgical  museums.  The 
capside  was  freely  opened,  and  while  the  hip  was 
rotated  in  all  directions  by  an  assistant  the  new  bone  was 
chiselled  away  from  about  two-thirds  of  the  circumference. 
The  following  day  pressure  on  the  heel  caused  no  pain.  The 
stitches  were  removed  in  ten  days,  and  the  patient  was 
allowed  up  within  a  fortnight. 

She  could  by  this  time  bear  her  entire  weight  on  the  limb, 
and  the  movements  of  the  hip  joint,  including  al)duction,  were 
free  and  painless. 

Eight  months  afterwards  I  saw  the  patient  in  l>ondon  with 
Dr.  Strangeways,  of  Caml)ridge,  who  wrote  to  say  he  was 
specially  interested  in  the  subject,  and  she  was  then  walking 
without  crutches,  in  absolute  comfort,  having  been  a  cripple 
for  seven  years. 

Three  and  a  half  years  later  Dr.  Jordan  of  London  kindly 
T-rayed  the  iiip,  and  his  j^hoto  is  shown  in  Fig.  2.  It  will 
be  seen  that  there  is  no  tendency  to  recurrence  of  the  disease 
and  that  the  profile  view  shows  a  comparatively  normal  joint. 
The  patient  continues  to  be  well,  and  is  at  prisent  free  of 
all  pain  and  disability. 

It  appears  to  me  tliat  there  are  three  classes  of  cases  which 
may  be  benefited  by  operation. 
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Fig,  a. 


By  Mr.  W.  I.  de  C.  Wheeler.  1.43 

The  case  described  above  illustrates  a  class  where  there 
is  a  line  of  cleavage  between  the  old  and  the  new  bone, 
such  as  is  commonly  found  in  connection  with  the  head  of 
the  first  metatarsal  bone  in  cases  of  bunion.  The  removal 
of  the  osteo-arthritic  lipping  in  such  cases  is  easy  of 
accomplishment,  and  is  followed  by  good  results  without 
a  tendency  to  recurrence.  Whether  this  variety  is  more 
often  found  in  young  people  as  in  my  case  T  cannot  say. 

The  second  class  ^Fig.  3)  comprises  cases  seen  most 
commonly  in  elderly  patients,  where  irregular  osteophytes 
form  in  connection  with  the  joint  in  such  a  way  as  to  pro- 
duce ossification  in  the  fibrous  layer  of  the  capsule.  The 
fibrous  layer  of  the  capsule  is  a  continuation  of  the  fibrous 
layer  of  the  periosteum,  and  it  is  in  this  that  a  marked 
tendency  to  ossification  exists. 

In  such  cases  there  is  no  attempt  at  a  line  of  cleavage, 
and  the  removal  of  the  osteophytes  leaves  behind  large 
areas  of  raw  bone.  An  operation  for  the  removal  of  such 
osteophytes  may  be  followed  by  recurrence  or  ankylosis. 
hi  a  suitable  case  belonging  to  this  class  the  complete 
operation  of  arthroplasty,  as  advocated  by  Murphy,  is 
probably  the  best  procedure.  It  must  be  remembered, 
however,  that  if  the  pain  is  the  chief  indication  for  oper- 
ation, sound  ankylosis  of  the  joint  in  a  good  position  is  not 
undesirable,  since  the  pain  at  once  disappears.  Jones's 
operation,  or  excision,  may  be  considered  alternative 
methods  of  treatment. 

In  the  third  class  of  cases  the  "  rheumatoid  "  arthritis 
causes  destruction  of  the  joints  without  osteophytic  out- 
growths. This  is  often  a  painful  and  crippling  form, 
especially  wIkmi  it  involves  the  hands  and  feet.  It  is 
common  in  young  jieople,  and,  like  all  other  forms  of  the 
disease,  it  is  probably  metastatic. 
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Much  ran  be  done,  no  doubt,  for  these  cases  by  the 
administration  of  vaccines  if  the  focus  can  be  found,  but 
if  the  cases  are  "  crvptogenetic  "  attention  sliouhl  be 
directed  to  the  condition  of  the  laroe  intestine. 

In  alhiding  to  the  role  of  the  colon  in  such  cases  I  am 
conscious  that  T  am  treading  on  very  controversial  ground, 
but  T  have  been  struck  by  two  recent  patients  in  my 
own  practice,  who  were  considerably  relieved  by  par- 
tial colectomy.  X-ray  photographs  had  shown  marked 
enteroptosis  and  stasis  in  the  colon.  A  few  days  after 
operation  tlie  patients,  in  an  unmistakable  manner,  de- 
scribed the  disappearance  of  the  pain  from  their  joints, 
and  subsecpiently  demonstrated  the  restoration  of  move- 
ments and  function  which  before  operation  apjiearod  irre- 
trievably lost.  There  is  much  room  for  investigation  in 
relation  to  the  effect  of  colectomy  on  certain  cases  of 
cripj)ling  "  riieumatoid  "  arthritis,  and  the  subject  de- 
serves serious  attention. 

In  conclusion  1  must  acknowledge  the  contributions  of 
Mr.  Samson  Handley  to  the  literature  of  this  subject. 
Jlc  is  responsible  for  the  term  "  cheilotomy  "  as  applied 
to  the  removal  of  lips  of  osteoarthritic  bone,  and 
although,  so  far  as  I  can  ascertain,  no  ojieration  of 
cheilotomy  was  performed  |>rior  to  the  case  1  have  re- 
corded in  this  paper,  Mr.  Samson  Handley  was  the  first 
to  publish  liis  operative  results  and  thus  bring  the  sub- 
ject ])rominently  before  the  })rofession.  Tic  referred  to 
his  cases  as  "  tratimatic  "  crippling  arthritis,  but  T  think 
the  teru)  "  metastatic,"  as  insisted  u|>on  by  ^^urphy, 
should  be  substituted  for  traumatic,  and  thus  make  the 
title   indicate   the  real  cause  of  the  disease. 
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On  visiting  the  Meath  Hospital  on  the  morning  of 
January  5,  1916,  I  was  met  in  the  Entrance  Hall  by  a 
woman,  accompanied  by  her  daugliter,  Alice  L.,  aged 
four  and  a  half  years.  She  presented  the  following  note 
from  Dr.  Ella  Webb,  Medical  Officer  of  St.  Patrick's  Dis- 
pensary, 35  Upper  Kevin  Street,  Dublin: — "  4/1./ 10.— 
Dear  Sir  John, — This  is  a  queer  case.  The  ptosis  was 
quite  sudden,  and  the  speech  is  beginning  to  be  affected. 
Now  there  seems  to  be  some  febrile  complication  (temper- 
ature 102°  this  evening)." 

Dr.  Webb  subsequently  favoured  me  with  the  following 
notes  : — "  The  child  was  brought  to  me  the  evening  before 
she  entered  hospital.  On  examination  the  most  remark- 
able feature  was  the  complete  ptosis  of  the  left  eyelid ; 
there  was  also  paralysis  of  the  sphincter  of  the  iris.  The 
temperature  was  102°,  and  there  was  a  light  diffuse  scarla- 
tiniform  rash  all  over  the  body.  The  ciiild  was  drowsy 
and  fractious,  but  not  more  so  than  any  young  child  would 
have  been  at  that  hour  (it  was  about  0.30  p.m.).  She 
was  not  in  any  sense  comatose.  The  parents  had  noticed 
a  slight  slurring  of  the  speech  during  the  day,  but  the 
tongue  was  protruded  normally,  and  there  was  no  sign  of 
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any  paralysis  of  any  nerve  but  tlie  third.  The  history 
was  that  the  child  had  been  quite  healthy  until  she  had 
contracted  measles  a  few  weeks  previously,  after  which 
she  had  broncho-pneumonia  (?)  or  some  similar  chest 
trouble.  There  was  some  congestion  at  the  base  of  one 
lung,  and  the  child  had  a  cough." 

On  questioning  the  child's  mother,  she  stated  that  the 
child  luid  sufl'ered  from  measles  nine  weeks  previously. 
The  family  lived  in  Francis  Street,  and  the  father  was  a 
labourer.    The  child  was  admitted  at  once. 

On  admission,  the  axillary  temperature  was  only  9C°  F. 
The  pulse  rate  was  86,  and  the  respirations  were  28  per 
minute.  The  child  was  quite  conscious  and  very  mtelli- 
gent.  She  answered  questions  more  by  gestures  than  by 
speech.  Her  tongue  was  thickly  coated.  The  most 
striking  signs  of  illness  were  in  connection  with  the  left 
eye.  There  was  complete  ])aralysis  of  the  left  third  nerve. 
Absolute  ptosis,  wide  dilatation  of  the  left  pupil,  inability 
to  turn  the  eye  inwards  or  upwards,  slight  external  stra- 
bismus, and  loss  of  power  of  accommodation  and  of  con- 
traction on  exposure  to  light.  The  fourth  and  sixth  nerves 
seemed  to  be  unimpaired  in  power  and  function. 

Next  day  (January  G)  the  morning  temperature  was 
100.2°,  but  the  pulse  rate  had  risen  to  ]'M),  the  respirations 
being  28  or  30  per  minute.  There  was  no  material  change 
for  a  few  days  beyond  a  gradual  decrease  of  body-temjiera- 
tiire,  which  was  markedly  subnormal  (00.1°  F.)  on  the 
morning  of  .lamiary  1  I ,  rising  only  to  98.2°  on  the  evening 
of  that  (lay. 

In  the  meantime,  being  anxioiis  to  learn  as  nuich  as 
possible  about  the  jirobable  cause  of  the  eye-palsy,  I  asked 
Dr.  l<'n|iliaii  Maxwell  to  examine  tlie  child  with  a  view 
also  to  diagnosis.     This  she  ver\   kindh   did  on  Saturdav, 
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January  8,  and  again  some  two  days  later.  Her  report 
runs  as  follows  : — 

"  O.D. — Pnpil  dilated  and  immobile;  muscular  move- 
ments apparently  normal  (external). 

"  O.S. — Complete  third  nerve  paralysis. 

' '  Ophthalmoscopic  Examination :  —  O.D.  —  Choroid 
very  thin;  disc  apparently  normal,  except  for  some  con- 
gestion of  the  inferior  veins. 

"  Examination  of  the  left  fundus  : — Disc  somewhat 
pale.  I  could  detect  no  congestion.  Isolated  patches  of 
choroiditis.  Choroid  very  thin  as  in  O.D.  I  would  suggest 
congenital  syphilis  as  a  very  possible  cause  of  the  con- 
dition." 

Before  I  received  this  report  I  had  arrived  at  a 
presumptive  diagnosis  of  tuberculosis ;  and  after  the 
semi-collapse  temperature  on  January  11,  this  diagnosis 
became  more  and  more  probable.  The  objective  evidence  of 
lung  trouble  increased.  The  child's  strength  failed 
rapidly.  Her  bright  intelligence  gave  way  to  a  listless 
mood,  which  gradually  merged  into  semi-coma.  The 
abdomen  shrank  and  assumed  the  scaphoid  shape  so 
characteristic  of  meningitis,  and  especially  of  the  tuber- 
cular form.  Temperature  once  more  became  subfebrile ; 
vomiting  set  in  and  recurred  again  and  again.  Complete 
unconsciousness  supervened,  and  the  child  died  in  the 
early  morning  hours  of  Saturday,  January  15,  on  the 
eleventh  day  after  her  admission  to  hospital. 

A  very  thorough  post-mortem  examination  was  made 
twelve  hours  after  death  by  Dr.  R.  Bronte,  Pathologist  to 
the  Hospital.  He  has  kindly  furnished  me  with  the 
following  note  as  to  ihe  post-))\ortt)n  findings  : — 

"  Disseminated  tuberculosis  of  both  lungs  and  also  of 
the  mediastinal  and  peri-bronchial  glands.     \'ery  profuse 
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tuberculosis  of  the  pericardium ,  diaphragm,  liver,  kidneys, 
spleen,  and  peritoneum.  Extensive  tubercular  basal  men- 
ingitis. No  involvement  of  the  nucleus  or  of  the  intra- 
cranial course  of  either  third  nerve  was  observed  on 
hardening  and  examining  sections. 

Writing  on  the  ' '  Eruptive  and  Continued  Fevers  ' '»  in 
1892,  I  observed  :  "  Acute  miliary  tuberculosis  often 
supervenes  upon  an  attack  of  measles,  the  tubercles  in- 
vading specially  the  lungs  and  the  membranes  of  the 
brain."  And,  in  discussing  treatment,  I  observed  :''  *'  The 
prevention  of  acute  tuberculosis  may  be  attempted  by 
change  of  air,  wholesome  surroundings,  a  nutritious  diet 
with  goat's  milk  and  koumiss  (mare's  milk  fermented), 
syrup  of  the  chloride  of  calcium  in  milk,  cod  liver  oil, 
syrup  of  the  iodide  of  iron,  compound  syrup  of  the  hypo- 
phosphites,  or  of  the  phosphates,  and  syrup  of  the  lacto- 
phosphate  of  lime."  I  fear  that  in  the  case  of  the  poor 
child,  the  subject  of  this  clinical  record,  advice  on  such 
lines  would  have  been  a  counsel  of  perfection  indeed. 

Tn  his  classical  monograph  on  "  Measles,"  in  Noth- 
nagel's  Encyclopedia  of  Practical  Medicine,  Theodor  von 
Jiirgensen,  of  the  University  of  Tiibingen,  having  dis- 
cussed the  complication  of  broncho-pneumonia,  pro- 
ceeds'" : — 

"  Tuberculosis  developing  in  the  course  of  measle.*! 
merits,  on  the  other  hand,  closer  attention.  Although  this 
form  of  inflammation,  too,  has  only  a  distant  connection 
with  the  original  disease,  still  its  comparative  frequency 

■  Text  Book  of  the  Eruptive  nnd  Continued  Fovors.  Dublin  : 
Fnnnin   &  Co.     1892.     Page  146. 

*  Lnc.  cit.    Page  153. 

•English  Edition.  Ifl02.  Philndolpliia  and  I>indon  :  W.  B. 
SaundfTfi  Company.     Vol.  III.     Pagr  MIH. 
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as  a  sequel  to  the  latter  calls  for  a  word  of  explanation. 
The  bronchitis  is  the  connecting-link  between  the  two  in- 
fectious processes,  or  in  excejDtional  instances  this  role  is 
assumed  by  an  intestinal  catarrh  of  extended  duration. 

"  Autopsies  on  children  who  have  succumbed  to  tuber- 
culosis following  measles  frequently  show  the  thoracic 
lymph  nodes  (bronchial,  tracheal,  and  mediastinal 
nodes)  to  be  the  seat  of  a  former  tubercular  inflammation ; 
they  are  found  filled  with  caseous  masses,  and  often  con- 
tain fresh  tubercles  in  addition.  This  is  the  picture  most 
frequently  presented.  Auto-infection  from  such  a  focus 
of  earlier  inflammation  takes  place  in  the  manner  usual 
wuth  children,  manifesting  itself  as  a  general  miliary 
tuberculosis,  but  chiefly  involving  the  brain  and  its  mem- 
branes, death  being  due  to  the  cerebral  process.  The 
lungs  remain  comparatively  unaffected,  pulmonary  sym- 
ptoms certainly  not  playing  a  prominent  part  in  the 
disease." 

In  his  excellent  work  on  Infectious  Diseases,  published 
in  1909,  Dr.  Claude  B.  Ker,  Medical  Superintendent  of 
the  City  Hospital,  Edinburgh,  states  that  "  occasionally 
a  miliary  tuberculosis  may  follow  measles,  and  meningitis 
may  accompany  the  lung  symptoms."  Dr.  Ker  intro- 
duces the  paragraph  in  which  this  statement  is  made  with 
the  words  :  "As  a  French  physician  has  well  observed, 
measles  is  essentially  a  '  maladie  tuberculisante.'  "^ 

But,  after  all,  the  main  interest  of  the  case  now  re- 
ported centres  in  the  ocular  paralysis  and  the  occurrence 
of  chorioiditis.  In  tlie  tenth  edition  of  Sir  Henry 
Swanzy's  "  Handbook  of  the  Diseases  of  the  Eye,"  ^  ^Ir. 

*  Infectious  Diseases.  Oxford  Medical  Publications.  1009.  Pajje 
38. 

^•Louilou:  11.  K.  Lewis.     lUl'J.     Vn'^r  l*.tf.. 
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Louis  Werner  observes  that  "  disseminated  chorioiditis 
is  due  to  acquned  syphiHs  in  a  considerable  number  of 
the  cases,  and  possibly  in  some  it  may  be  tubercular. 
But  in  a  very  large  proportion  of  cases  no  ascertainable 
cause  exists;  and  these  cases,  there  is  reason  to  suspect, 
are  congenital,  and  probably  many  of  them  are  dependent 
on  an  inherited  syphilitic  taint." 

No  evidence  was  forthcoming  that  Alice  L.  was  the 
subject  of  inherited  syphilis.  But  it  is  interesting  to  recall 
that  choroiditis  has  been  shov^^n  to  be  due  to  the  toxaemia 
caused  by  another  spirochsete — the  Spirocha'te  recurreutis, 
or  Spirilluni  ohcrincivri — the  causal  organism  of  relapsing 
fever.  J.  A.  Estlander,  in  a  paper  •'  published  in  1869 — 
"  Ueber  Choroiditis  nach  Febris  typhosa  recurrens  " — 
showed  that  the  starting  point  of  this  eye-compiicati:in  is 
in  the  chorioid,  and  especially  in  the  ciliary  body. 
Estlander  was  long  anticipated  by  Dr.  Arthur  Jacob,  of 
Oublin,  wlio  contributed  to  the  fifth  volume  (that  for 
18'28)  of  the  Trcnisactions  of  the  Associatio)i  of  Fdlows 
(Hid  Licentiates  of  the  King  and  Queen's  College  of 
PJtHsicians  a  paper  entitled  :  "  On  Internal  Inflammation 
of  the  Eye  following  Typhus  Fever."  1  have  read  Dr. 
Jacob's  paper,  but  the  alTection  he  describes  was  appar- 
ently panophthalmitis — at  least  in  the  more  severe  cases, 
'^rhere  is,  however,  a  ])assage  in  Dr.  Jacob's  ])aper  which 
seems  to  bear  on  my  case.  He  writes  :  ^  "  The  inflamma- 
liou  in  the  majority  of  the  cases  seen  by  iiu\  made  Us 
fippearance  within  six  w'eeks  or  two  months  after  recovery 
from  fevei' ;  in  some  instances,  however,  it  appeared  before 
llie  patient  left  the  hospital,  and  in  others  not  for  four, 

»  Arrhir.    fi'tr    Ophthal-niohxjic.      18(5*.).      Baiul    XV.        Ablhoiluiig 
1 1 .     I'ago  108. 
•'  Loc.  cit.    Pago  17U. 
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five,  or  even  eight  months.  Both  eyes  are  seldom 
affected  :  I  do  not  think  that  I  have  met  a  case  in  which 
more  than  one  was  attacked." 

The  question  as  to  the  exact  cause  of  the  pronounced 
left-oculo  motor  ])aralysis  must,  I  fear,  remain  unsolved. 
After  hardening,  a  detailed  histological  examination  of 
the  nucleus  of  each  third  nerve  was  made  by  Dr.  Bronte, 
but  no  evidence  of  direct  tubercular  mischief  was  forth- 
coming at  that  point  or  in  the  intra-cranial  course  of 
either  oculo-motor  nerve.  As  the  left  eyeball  was  not 
removed,  it  is  not  possible  to  state  what  was  the  conditic>u 
of  the  corresponding  oculo-motor  nerve  in  the  orbit,  or 
within  the  area  of  its  final  distribution. 


Dk.  Little  thought  that  the  child  was  probably  on  the  eve 
of  a  tuberculous  outbreak  before  she  contracted  measles.  In 
his  early  experiments  with  guinea-pigs  he  had  noticed  an 
invariable  infection  of  the  bronchial  and  mediastinal  glands 
in  the  animals  which  died  of  tuberculosis,  and  he  had  con- 
stantly observed  the  same  association  in  autopsies  on  cases 
of  tuberculous  meningitis. 

Dr.  Ella  Webij  in(iuired  whether  the  broneho-i)neunionia 
was  of  ordinary  post-measles  type  or  was  likely  to  have  been 
tubercular  throughout.  She  considered  the  ptosis  very  re- 
itiarkable,  and  was  anxious  tor  some  explanation  of  this 
curious  symptom. 

Dr.  Euphan  Maxwell  said  that  the  signs  in  the  left  ej'e — 
namely,  complete  third  nerve  jniralysis  and  connnencing 
optic  atrophy — were  obviously  due  to  the  pressure  of  the 
(>xudate  at  the  base  of  the  brain.  The  patches  of  chorioidal 
atrophy  in  the  left  eye  jirobably  marked  the  site  of  previous 
metastatic  tubercular  iuflannnations.  The  thinning  of  the 
ehorioid  in  both  eyes  was  possibly  a  congenital  abnormality, 
and   had   no   bearinji  on    the   case.      The   siiins   in   the   ritrht 
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eye — namely,  internal  third  nerve  paralysis  and  slight  con- 
gestion of  the  inferior  veins  at  the  disc  margin — were  also 
probably  due  to  basal  ])ressure. 

Although  theoretically  the  involvement  alone  of  this  small 
portion  of  the  third  nerve,  in  which  also  run  the  fibres  to  the 
inferior  oblique,  seems  strange,  it  would  appear  that  clini- 
cally it  is  not  uncommon. 

If  tile  movement  of  the  right  inferior  oblique  could  have 
been  tested,  which,  owing  to  the  patient's  condition,  was 
impossible,  and  found  to  be  unimpaired,  another  explanation 
could  be  looked  for.  The  nuclei  of  the  fibres  to  tlie  ciliary 
muscle  and  contracting  muscle  of  the  iris  lie  close  together 
in  the  aqueduct  of  Sylvius.  These  might  have  been  the 
scat  of  a  minute  tubercle. 
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Chyluria,  dependent  in  the  presence  of  the  tilaria  Ban- 
croft!, is  a  common  endemic  disease  in  various  parts  of  the 
world — China,  Japan,  Egypt,  Zanzibar,  Mauritius,  some 
parts  of  Australia,  Brazil,  the  Southern  States  of  America, 
and  Bermuda.  The  organism  is  a  very  thin  nematode 
worm,  three  or  four  inches  in  length,  and  the  female  pro- 
duces an  immense  number  of  embryos,  about  the  ninetieth 
part  of  an  inch  in  length  and  the  diameter  of  a  red  blood 
corpuscle  in  thickness.  They  enter  the  blood  current  by 
the  lymphatics.  They  are  almost  or  entirely  absent  in  the 
day  time,  but  usually  present  in  large  numbers  at  night. 
In  chyluria  they  are  probably  situated  in  the  main 
branches  of  the  thoracic  duct,  causing  a  stasis  of  the  lymph 
in  the  lymphatics  of  the  bladder  or  perhaps  of  the  pelvis 
of  the  kidney. 

All  observers  are,  however,  agreed  that  chyluria  also 
occurs  in  a  sporadic,  non-parasitic  form,  that  it  is  observed 
occasionally  in  the  British  Islands  in  persons  who  have 
never  been  abroad,  and  in  whom  infection  by  the  filaria 
Bancroft!  can  be  definitely  excluded.  These  cases  are  very 
rare.  Herringham,  whose  account  of  the  subject  is  the 
best  that  T  have  met,  records  that  at  St.  Bartholomew's 
Hospital  a  case  occurred  in  1898,  and  no  second  case  until 
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the  year  1910.  No  case  has  occurred  in  my  ^iiiie  at  the 
Royal  Victoria  Hospital,  Belfast.  The  Hterature  of  the 
subject  is  singularly  scanty.  Text-hooks  are  very  reticent 
on  the  subject,  and  some  of  them  ignore  it  altogether. 
Very  few  post-mortem  records  are  available.  It  seems, 
therefore,  desirable  to  put  on  record  the  notes  of  a  case 
at  present  under  my  observation. 

Case. — The  patient  is  a  clergyman  of  tall  stature  and  robust 
physique,  weighing  over  13  stones.  He  is  a  man  of  exceptional, 
almost  morbid,  energy.  He  ministers  to  two  country  churches, 
is  fond  of  shooting  and  cycling,  and  often  engages  in  manual 
labour  both  about  his  house  and  in  the  fields.  He  is,  as  the 
phrase  is,  "  always  on  the  go,"  and  has  dithculty  in  using 
up  his  exceptional  stores  of  force. 

He  consulted  me  for  the  first  time  in  Ai)ril.  1913.  He  gave 
a  history  of  excellent  health  until  recent  times.  He  had  never 
been  abroad.  He  had  always  been  a  strenuous  worker,  and 
had  taken  no  holiday  for  six  years.  He  was  operated  on  in 
1909  for  congenital  hernia.  In  August,  1910,  he  began  to 
notice  certain  peculiar  characters  in  his  urine.  It  was  milky 
in  appearance.  In  the  chamber  it  was  sometimes  dark  brown, 
probably  due  to  the  presence  of  blood,  but  usually  it  was 
white  as  chalk.  He  noticed  the  curious  fact  that  the  dog  or 
the  cat  would  lap  it  u]i  if  permitted  to  do  so.  At  first  these 
appearances  were  only  occasional,  but  after  a  time  they 
occurred  nearly  every  morning  between  4  o'clock  and  6  o'clock 
a.m.  During  the  day  tiie  lU'ine  usually  {ii)peared  to  be  normal, 
but  if  be  lay  down  in  the  afternoon,  or  partook  of  a  hearty 
meal  containing  uiueli  fat,  the  milky  characters  recurred. 
He  had  the  impression  that  fatigue,  full  meals,  or  mental 
worry  precipitated  or  aggravated  the  attacks.  He  complained, 
also,  of  a  tired  feeling  in  the  luminir  region,  and  of  a  desire 
to  micturate  rather  frequently.  On  four  or  five  occasions  he 
had  a  stoppage  of  liis  urine,  but  after  some  hours  of  discom- 
fort he  passed  with  pain  one  or  two  strin<,\v  lumps,  and  then 
the  urine  ilowed  freely.  He  had  noticed  that  it  he  did  not  go 
to  bed   until   five  or  six  hours  afti-r  the  last  nu-al   ther^'  was 
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no  unusual  appearance  in  the  urine  during  the  night.  He  was 
accustomed  to  sleep  on  his  back.  His  general  health  was 
unimpaired. 

Examination  of  the  patient  was  negative.  He  was  a  fine 
specimen  of  vigorous  manhood,  and  all  the  organs  seemed 
healthy.  There  was  no  abnormality  to  be  detected  in  the 
genital  organs. 

The  urine  was  milky  in  appearance  and  faintly  acid  in 
reaction.  An  examination  at  the  Pathological  Laboratory  of 
the  Queen's  University  revealed  the  presence  of  large  quan- 
tities of  chyle,  but  no  other  abnormality.  No  organisms  were 
discovered. 

My  advice  to  the  patient  was  to  put  some  limit  to 
his  excessive  activities ;  to  exercise  strict  moderation  in  diet, 
especially  as  regards  fatty  foods,  and  to  take  precautions 
against  lying  on  his  back.    A  tonic  was  ordered. 

The  patient  consulted  me  a  second  time  on  July  2nd,  1913, 
i.e.,  after  an  interval  of  nearly  three  months.  He  reported 
improvement,  the  chyluria  being  now  intermittent  and  the 
general  condition  good. 

I  did  not  see  him  again  until  January  IStli,  1916,  when  he 
came  to  introduce  another  patient  to  me.  He  reported  himself 
as  nearly  well,  the  chyluria  being  now  only  occasional,  and 
occurring  only  in  consequence  of  some  exciting  cause.  ]\luch 
fatigue  or  a  heavy  evening  meal  will  sometimes  cause  a  re- 
currence of  his  symptoms.  He  has  adopted  a  mechanical 
contrivance  to  prevent  him  from  sleeping  on  his  back. 

The  pathology  of  these  cases  is  obscure.  Two  possible 
theories  might  be  suggested,  viz.  :  Tluit  there  is  some 
actual  conniiunication  between  the  lymiihatics  and  the 
uiinary  passages,  or  that,  as  in  the  analogous  case  of  the 
lipuria  of  diabetes,  the  condition  of  the  urine  depends 
upon  some  failure  of  assimilation.  Pofit-ntortcni  records 
are  very  meagre,  and  throw  no  decisive  light  upon  the 
condition.  The  clinical  evidence  is  somewluit  conflictmg. 
in  .some  cases  the  chylous  urine  occurs  only  after  meals; 
in  others,  sucii  as  the  present  case,  chiefly  at  night.     It 
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is  to  be  noted  that  iii  my  case  if  the  patient  took  an  after- 
noon sleep  lie  was  prone  to  have  an  attack.  There  is 
evidence  that  fatigue  and  full  meals  have  a  tendency  to 
cause  the  appearance  of  chyle  in  the  urine.  A  case  is  on 
record  where  lying  on  the  right  side  prevented  attacks. 
In  another  case  attacks  occurred  only  when  the  patient 
was  in  the  erect  position.  Cases  have  been  known  to 
undergo  arrest  without  assignable  cause. 

Tlie  prognosis  is  not  unfavourable.  Most  cases  last  for 
many  years,  and  do  not  seem  to  interfere  seriously  with 
the  general  health.  It  is  noteworthy  that  wasting  and 
progressive  cachexia  are  hardly  ever  reported.  There  are 
no  known  consequences  or  complicatjons. 

The  treatment  of  so  rare  a  disease,  and  one  of  which  the 
noiinal  course  is  so  obscure,  is  naturally  unsatisfactory. 
There  is  no  clear  jn-oof  that  any  drug  has  any  decisive 
influence.  Iodide  of  potassium  has  been  recommended. 
Stephen  Mackenzie  advised  a  combination  of  sodium 
benzoate,  gallic  acid  and  tincture  of  iron.  Gallic  acid  is 
recommended  by  other  observers.  Antiseptics  seem  with- 
out eil'ect.     Tonics  have  been  given  on  general  lines. 

The  improvement  in  my  patient  seems  to  have  depended 
upon  limitation  of  his  excessive  activities,  moderation  in 
diet,  and  precautions  against  slee)}ing  on  the  back. 


Dii.  \V.\LTKu  Smith  said  this  condition  was  onu  of  the 
rarities  as  well  as  of  the  mysteries  of  Medicine.  He  showed  a 
specimen  wliieli  he  had  had  in  his  possession  for  a  ninnber 
of  years,  and  which  still  retained  its  original  eharacters.  Fat 
in  the  urine  in  minute  (juautities  was  a  connnon  occurrence 
— ('.(J.,  fatty  casts,  liipuria  was  also  connnon  in  certain 
animals,  such  as  the  dog  and  cat.  There  was,  however,  no 
real  eoiniection  between  lipuria  and  ebyhiria.  In  eliyhiria 
the  fat  was  {nx'sent  in  a   very  fine  emulsion,  and   the  eon- 
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flit  ion  was  independent  of  diet.  It  had  been  observed  in  very 
diverse  conditions — for  example,  pregnancy  and  cancer  of 
the  stomach.  In  lipuria  the  fat  occurred  in  more  massive 
form,  and  did  not  remain  in  emulsion.  Lipuria  had  been 
found  in  obesity,  diabetes,  haemato porphyrinuria,  &c.  A 
third  very  interesting  form  in  which  fat  might  be  found  was 
as  liquid  crystals,  which  could  be  differentiated  only  by 
means  of  polarised  light.  In  this  connection  he  gave  a 
demonstration  with  cholesterin  fat,  which  when  melted  on 
a  slide  gave  on  cooling  a  beautiful  play  of  colours — peacock 
blue,  green  and  copper.  The  explanation  of  this  pheno- 
menon had  puzzled  many  expert  physicists. 

Dr.  Peacocke  referred  to  a  case  of  lipuria  formerly  under 
his  care  in  which  the  condition  seemed  to  have  been  brought 
about  by  taking  a  preparation  of  liquid  paraffin.  When  this 
drug  was  stopped  the  lipuria  ceased,  but  started  again  when 
it  was  resumed. 

Dr.  Bewley  said  he  had  a  case  of  chyluria  some  years 
before  in  which  the  urine  was  exactly  similar  to  the  speci- 
men shown.  On  some  occasions  the  urine  solidified  into  a 
jelly  in  the  vessel  in  which  it  was  placed.  He  had  found  all 
forms  of  treatment  quite  useless. 

Dr.  Kowlette  mentioned  a  case  the  urine  of  which  he 
had  examined  on  several  occasions  at  the  Rotunda  Hospital. 
The  patient  was  a  negress  who  had  never  been  abroad.  She 
was  in  perfectly  good  health  otherwise. 

The  President,  in  reply,  said  he  thought  it  a  mistake  to 
give  a  fatty  diet,  as  had  been  recommended  in  several  text- 
books. His  patient  was  a  strong,  vigorous  man,  and  he 
advised  abstention  from  fat  and  reduction  of  exercise. 


ABDOMINAL    PREGNANCY. 

By  bethel  SOLOMONS,  M.D.,  F.R.C.P.L; 

Gynsecologiet  to  Mercer's   Hospital,   Dublin; 
Ex-Assistant   Master,    Rotunda    Hospital,    Dublin. 

[Read  in  tbe  Section  of  Olistctrics,  February  11,  1910.] 

AbdomIxNAL  pregnancy,  which  may  be  defined  as  the  de- 
velopment and  growth  of  the  foetns  in  the  abdominal 
cavity,  may  be  either  primary  or  secondary.  The  fact 
that  primary  abdominal  pregnancy  may  occur  is  denied 
by  some  authorities,  although  Pavin  (1)  gives  Klein- 
wachter's  explanations  of  its  occurrence  as  follows  : — 

1.  The  ovisac  may  rupture  so  far  from  the  ampulla 
that  the  current  caused  by  the  movement  of  the  cilia 
cannot  carry  the  ovule  into  the  tube. 

2.  A  temporary  abnormal  position  or  movement  of  the 
abdominal  organs  may  obstruct  the  passage  of  the  ovum. 

3.  The  end  of  the  tube  may  be  completely  closed  in 
consequence  of  former  inflanmiation,  and  the  ovule  be 
impregnated  by  semen  coming  tiu'ough  the  other  tube. 

4.  The  tubal  orifice  may  be  so  narrow  that  while  per- 
mitting spermatozoa  to  pass,  the  ovuh^  enlarged  by  im- 
pregnation cannot  pass. 

5.  Tlu'  tube  may  have  lost  its  cilia  from  disease,  and 
tbe  current  fail  so  that  the  ovule  is  not  carried  to  the  tube. 

C.  Old  exudations  or  pseudo-membranes  may  either 
obstruct  the  crifice  of  the  tube  or  be  in  the  way  of  the 
ovule  reaching  tlie  orifice. 

7,  Abdominal  pregnancy  may  occur  when  both  tubt>s 
arc    normal.      The   ovule    iniprcgnatcd    at    one    tube    may 
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pass  out  into  the  abdominal  cavity,  and  then  cross  to  the 
otlier  tube,  but  the  latter  will  not  admit  it  because  mean- 
time the  ovum  has  become  too  large. 

This  last  is  certainly  a  most  ingenious  explanation. 

The  condition  may  also  arise  from  an  ovum  escaping 
through  the  scar  following  a  Ceesarean  operation  or 
through  the  fistula  in  the  cicatrix  of  a  cervic  remaining 
after  the  performance  of  subtotal  hysterectomy.  With 
all  these  possible  explanations  it  seems  difficult  to  ex- 
clude the  occurrence  of  a  primary  abdominal  pregnancy. 
There  are  very  few  definite  cases  reported.  Amongst 
them  those  of  Behier  (2)  and  Calloway  (3)  bear  close  in- 
vestigation. Many  experimentalists  on  animals  prove 
from  their  experiences  that  primary  abdominal  pregnancy 
is  to  be  considered  a  very  possible  occurrence.  Blair 
Bell  (4)  concludes  that  because  it  is  common  in  a  rabbit 
it  cannot  be  counted  unlikely  in  a  woman.  Bruce 
White  (5)  and  many  others  use  their  experimental  means 
to  prove  the  same  theory.  The  apparent  fallacy  which 
may  arise  from  the  physiologist  attempting  to  prove  a 
gyn.Tcological  problem  is  shown  when  one  reads  that 
where  as  Bruce  White,  Pembry  (6),  Bellingham  Smith, 
Kamann  (7),  and  many  other  physiologists  demonstrate 
that  abdominal  pregnancy  is  common  in  animals  and  that 
the  condition  usually  arises  from  ruptured  uterus,  yet 
Bland-Sutton  (8),  who  is  evidently  a  combination  of  a 
physiologist  and  gynaecologist,  shows  that  abdominal 
pregnancy  is  rare  in  the  human  being  whilst  it  is  the 
common  form  of  extrauterine  gestation  in  mammals  with 
long  two-horn  uteri.  Bland-Sutton  considers  cases  in 
the  cat  01  rabbit  tribe  are  not  primary,  but  they  are  like 
the  celebrated  case  of  Leopold  (0).  which  arose  from  a 
rent  in   the  posterior  uterine   wall.     Whilst  disclaiming 


160  Abdominal    Prfgnavcy. 

any  leaning  to  anti-vivisection  it  is  plain  that  vivisection 
is  not  a  success  in  proving  data  about  abdominal  preg- 
nancy. Secondary  abdominal  pregnancy  is  more  feasible 
than  primary,  and  may  arise  from  such  causes  as  : — 

1.  Rupture  of  the  tube  with  attachment  of  the  placenta 
to  different  sites  in  the  abdomen. 

2.  Rupture  of  the  uterus  with  escape  of  the  ovum. 

3.  Extrusion  through  the  fimbriated  end  of  the  tube 
with  escape  of  the  ovum,  &c. 

The  diagnosis  of  abdominal  pregnancy  is  a  matter  of 
extraordinary  difficulty.  In  my  case  it  was  well  nigh  im- 
possible to  diagnose  definitely.  This  difficulty  is  dwelt 
on  jiarticularly  by  various  writers.  Allen  (10)  tapped  a 
case  thinking  it  was  ovarian  cyst.  Hutchinson  (11)  did 
the  same.  These  women  died.  Barnes  (12)  was  most  un- 
fortunate in  his  experience,  for  he  says  that  in  almost  all 
the  cases  in  which  this  form  of  gestation  was  suspected 
turned  out  to  be  ovarian  cysts.  Currier  (13),  in  a  paper 
on  "Erroneous  Diagnosis  in  a  Case  of  Abdominal 
Pregnancy,"  agrees  in  this  difficulty.  In  Lusk's  (14) 
historic  paper  there  are  two  recoveries,  in  both  of  which 
the  abdomen  was  opened  with  the  idea  of  removing  an 
ovarian  cyst.  There  are  many  cases  reported  of  the 
patient  being  allowed  to  progress  beyond  full  term  with 
the  idea  that  intrauterine  pregnancy  was  present. 
Carson  (15)  performed  laparotomy  for  abdominal  |>reg- 
nancy,  when  a  large  child  with  hydramnios  was  dis- 
covered. The  conglomeration  of  opinion  is  that  diagnosis 
of  abdominal  pregnancy  may  be  established  by  the 
following  :  — 

1.  The  extreme  .sensitiveness. 

2.  There  are  no  intermittent  contractions  (10). 
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3.  The  irregular  outline. 

4.  The  child  is  directly  under  the  skin. 

5.  The  heart  sounds  are  directly  under  the  ear. 

6.  The  fact  that  retroversion  is  a  common  accompani- 
ment (17  and  18). 

The  history  of  a  case  which  occurred  in  my  practice 
was  : — 

Mrs.  W.  was  admitted  to  Mercer's  Hospital  on  December 
31st,  1915.  She  was  aged  33  years,  married  ten  years,  during 
which  time  she  never  became  pregnant  until  the  present  in- 
stance. Four  months  previous  to  admission  she  complained 
of  pain  in  the  abdomen,  which  gradually  increased  until  it 
became  nearly  unbearable.  She  suffered  from  dysuria  and 
frequency  of  micturition,  also  vomiting.  When  walking  she 
had  much  pain  in  the  lower  abdomen.  In  September,  1915, 
she  consulted  Dr.  Eyan  of  Loughrea,  who  told  her  he  thought 
she  was  pregnant,  and  assured  her  of  it  in  January  last  when 
he  sent  her  to  hospital.  The  patient  was  a  very  frail  woman, 
who  gave  no  history  of  previous  illness  or  operation.  ]\Ienstrua- 
tion  before  marriage  was  regular.  Since  marriage  irregularity 
was  constant ;  it  usually  lasted  twenty-four  hours,  and  was  not 
accompanied  by  pain.  There  was  sometimes  an  interval  of 
six  to  eight  weeks  between  each  period.  Her  last  menstrua- 
tion was  early  in  July,  1915.  She  always  suffered  from  a 
white  intermenstrual  discharge. 

On  examination  by  the  abdomen  there  was  found  a  mobile 
tumour,  dull  on  percussion,  fairly  regular  in  outline,  and  ex- 
tending to  the  umbilicus.  On  examination  bimanually  the 
cervix  was  found  to  be  retroverted.  The  tumour  in  the 
abdomen  seemed  to  be  connected  with  the  cervix,  and  yet 
there  seemed  to  be  a  soft  cystic  swelling  in  the  posterior  and 
lateral  fornices  also  connected  with  the  abdominal  tumour 
and  cervix.  The  tumour  in  the  posterior  fornix  was  replace- 
able, but  returned  immediately.  Fcpt.nl  parts  and  movements 
were  distinguishable  both  abdominally  and  by  the  vagina. 
The  differential  diagnosis  lay  between  intrauterine  pregnancy 
with  ovarian  cyst  and  retroverted  pregnant  uterus  with 
T.  L 
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ovarian  cyst.  In  demonstrating  the  case  to  a  class  I  men- 
tioned the  possibility  of  abdominal  pregnancy,  but  dismissed 
the  idea.  The  case  was  puzzling,  and  although  the  patient 
was  on  the  table  prepared  for  laparotomy  I  decided  to  post- 
pone action  for  a  week.  Having  examined  her  twice  without, 
and  once  with  anaesthetic,  I  asked  Dr.  Glenn,  Consulting 
Gynfficologist  to  the  Hospital,  to  see  the  case  with  me.  He 
agreed  it  was  impossible  to  diagnose  definitely;  that  there 
was  some  marked  abnormality,  and  that  the  best  policy  was 
to  open  the  abdomen. 

To  touch  on  these  diagnostic  points  of  the  case  in  compari- 
son with  those  points  which  I  was  able  to  gather  from  my 
study  of  the  subject. 

1.  Sensitiveness  was  present,  though  not  extreme. 

2.  Intermittent  contractions  were  not  noticeable.  This 
does  not  seem  to  be  a  very  distinguishable  sign,  for  whilst 
these  contractions  are  valuable  diagnostic  points  when  pre- 
sent, their  absence  does  not  contraindicate  pregnancy. 

3.  There  was  marked  irregularity  of  outline. 

4.  The  child  was  not  directly  under  the  skin. 

5.  The  heart  sounds  were  not  directly  under  the  ear. 

6.  Retroversion  was  present. 

On  the  8th  January  I  opened  the  abdomen  by  a  mesial  in- 
cision from  the  symphysis  to  two  inches  above  the  umbilicus. 

A  tumour  haemorrhagic  in  appearance  stretching  a  little 
beyond  the  umbilicus  was  seen.  In  separating  the  adhesions 
of  the  tumour,  which  were  numerous,  and  were  chiefly  to 
the  intestines,  omentum,  posterior  pelvic  wall  and  uterus, 
in  the  left  iliac  region  the  finger  entered  the  sac,  and  a  fresh 
foetal  foot  was  extruded.  There  was  some  old  blood  on  the 
right  side,  and  there  was  much  fresh  haemorrliage  from  the 
separated  parts  of  the  sac.  It  was  necessary  to  remove  and 
tie  off  omentum  in  several  places,  whilst  the  rectum  for  two 
or  three  inches  requred  oversewing  where  the  placenta  was 
removed.  There  were  several  pieces  of  tissue  removed 
during  the  operation  which  consisted  possibly  of  some  kind 
of  sac.  Whilst  the  operation  was  in  progress  the  patient  was 
given  saline  in  the  submammary  region.  Pituitary  oxt.  1  cc, 
strychnine  sulph.  gr.  „'„ ,  etc.  When  the  fcptus  and 
placenta  had  been  removed  it   was  apparent  that  the  right 
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tube  had  been  taken  away  in  the  mass.  The  uterus,  left 
tube  and  both  ovaries  were  left  in  situ.  The  diagnostic  diffi- 
culty was  here  made  apparent,  for  the  uterus  lying  retroverted 
without  retroflexion  was  practically  imbedded  in  the  tumour, 
which  filled  the  pelvis.  It  was  impossible  to  investigate 
further  for  the  patient  was  much  blanched,  was  pulseless  at 
one  period  of  the  operation,  and  it  was  necessary  to  close  the 
abdomen  as  quickly  as  possible  and  to  get  the  woman  to  bed, 
where  continuous  rectal  saline  and  other  usual  restorative 
measures  were  carried  out.  On  the  sixth  day  cystitis 
developed,  which  persisted  for  seven  days.  On  the  fourteenth 
day  she  passed  her  rectum,  a  wash-leatherlike  piece  of 
material,  which  Dr.  Wigham  reported  to  be  a  cast  of 
the  rectum.  This  phenomenon  was  a  marked  proof  of  the 
irritation  to  which  the  bowel  had  been  subjected.  The  long 
abdominal  wound  healed  by  first  intention,  and  she  was  dis- 
charged from  hospital  in  good  health  on  the  26th  day. 

The  history  of  the  treatment  of  abdominal  pregnancy 
is  interesting.  Firstly,  there  w^ere  the  days  when  the 
condition  v^as  always  found  'post-mortem.  Next,  when 
treatment  was  postponed  until  after  the  death  of  the 
child  (19),  or  when  the  child  was  removed  and  the 
placenta  left  (20,  21,  22).  In  those  days  gynaecologists 
were  vying  with  each  other  to  find  the  best  infanticide. 
Barnes  (23)  injected  into  the  sac  atropine  and  strychnine. 
Friedrich  (24)  morphine,  while  Emmet,  Meadows, 
Thomas  and  Balchetti  (25)  were  using  the  electric 
current.  Barnes  inoculated  the  mother  with  syphilis  to 
kill  the  child.  Generally  speaking,  the  results  of  these 
measures  were  disappointing. 

The  pathological  report  does  not  throw  much  light  on 
the  subject.  The  specimen  consisted  of  a  5-G  month 
foetus  and  placenta.  On  the  maternal  surface  of  the 
placenta  is  seen  an  area  which  on  microscopical  exami- 
nation   proved    to    be    blood    clot,    and    wliich    probably 
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is  the  place  where  it  was  implanted  on  the  rectum. 
Sections  from  various  sites  showed  nothing  abnormal.  A 
search  was  made  for  tubal  tissue,  but  none  could  be 
demonstrated.  Much  omentum  was  removed,  and  a 
microscopical  examination  of  portions  of  this  failed  to 
show  the  presence  of  decidual  cells.  Outerbridge  (26) 
has  proved  that  decidual-like  cells  are  found  in  the 
omentum  in  cases  of  intrauterine  pregnancy.  This  has 
been  noted  by  Schmorl  (27),  Kinishita  (28),  and 
Shaviodskiadis  (29).  They  have  also  been  found  on  the 
peritoneum  covering  the  posterior  surface  of  the  uterus, 
the  anterior  wall  of  the  rectum,  in  the  appendix  (30),  in 
a  parovarian  cyst  (31),  and  in  the  vagina  (32).  It  is 
strange  that  in  my  case  there  was  no  decidual  reaction  in 
the  omentum  removed. 

The  most  probable  explanation  of  the  case  is  as 
follows  : — That  there  was  a  very  slight  rupture  of  the 
tube  at  two  to  three  months,  that  the  ovum  remained 
attached  partially  to  the  tube,  and  that  as  it  grew  the 
placenta  attached  itself  to  rectum,  omentum  and  pos- 
terior pelvic  wall,  &c. ;  that  this  caused  irritation  which 
predisposed  to  a  connective  tissue  proliferation,  thus  sur- 
rounding it  with  a  vascular  sac.  The  patient  evidently 
sought  Dr.  Kyan's  opinion  shortly  before  the  time  I 
first  saw  her  on  account  of  the  pain  caused  by  the  en- 
veloping sac  which  was  much  stretched.  Tliis  latter  fact 
was  clearly  demonstrated  during  the  operation.  If  no 
operation  had  been  performed  what  would  have  been  the 
result?  She  might  have  progressed  to  full  term.  She 
might  liave  sliown  symptoms  of  distress  earlier.  Cases 
are  on  record  where  the  dead  fa^tus  has  been  carried  for 
many  years  in  the  abdomen.  Heiskell  (33)  reports  a  case 
of  forty  years'  duration.     In  the  present  case  it  seems 
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most    probable    that    haemorrhage    or    other    dangerous 
symptoms  would  have  appeared  soon. 

The  following  are  important  points  in  connection  with 
abdominal  pregnancy  : — 

1.  The  fact  that  the  cause  of  abdominal  pregnancy  has 
not  been  definitely  established. 

2.  The  extreme  difficulty  in  definite  diagnosis. 

3.  From  a  review  of  the  literature  and  of  my  own  case 
(though  not  wishing  to  argue  from  one  experience)  the 
rational  treatment  seems  to  be  to  remove  foetus  and 
placenta  and  to  stop  the  hajmorrhage.  This  haemorrhage 
can  be  stopped,  therefore  it  is  bad  policy  to  leave  the 
placenta  in  situ. 

Some  of  the  important  literature  on  the  subject  is 
appended. 
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Dk.  Alfred  Smith  recalled  that  fifteen  years  ago  Dr. 
Ryan,  of  Longhrea,  sent  him  a  patient  ten  months  jiregnant. 
Tn  this  case  there  was  no  difficulty  in  diagnosticating 
abdominal  pregnancy.  The  child  could  he  i)alpated  distinctly  : 
no  fo'tal  heart  was  audible,  and  tiie  uterus  could  be  isolated 
bimanually.  The  child  weighed  12  lbs. ;  it  was  free  from 
any  malformation  ;  t'lie  liqunr  anmii  was  scanty;  the  placenta, 
which  was  attaelied  to  the  broad  ligament,  was  easily  separ- 
ated. There  was  no  diffieuKy  in  controlling  the  haemorrhage, 
as  the  vessels  were  thrombosed.  In  Dr.  Solomons'  case  the 
condition  was  different,  for  there  was  an  actively  growing 
f(ptus  with  its  placenta  broadly  attached.  The  danger  from 
htemoirhage  in  separating  the  jdacenta  was  very  great.  He 
suggested  tlie  advisability  of  jirimary  ligation  of  the  corre- 
sponding internal  iliac  artery  Ix'fore  proceeding  with  tiie 
separation  of  the  placenta. 
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Dk  Hastings  Tweedy  said  that  in  view  of  the  operation 
described  in  his  paper  by  Dr.  Solomons,  and  a  very  similar 
specimen  shown  last  year  by  the  President,  Dr.  Gibbon  Fitz- 
Gibbon,  he  thought  the  time  had  an-ived  to  review  our  pre- 
conceived impressions  respecting  the  fear  of  operative 
procedure  in  abdominal  pregnancy. 

We  have  been  too  much  under  the  influence  of  the  teach- 
ing of  the  older  school,  and  all  the  horrors  of  uncontrollable 
haemorrhage  have  been  derived  from  their  writings.  He 
thought  with  Dr.  Solomons  that  the  proper  way  was  to  tie 
off  all  vessels  which  fed  the  placenta,  dealing  with  them  one 
b}'  one  as  they  came  into  view,  rather  than  endeavouring 
to  ligate  some  large  artery  which  might  theoretically  be  sup- 
posed to  feed  all  the  placental  branch  vessels. 

The  President  said  the  specimen  was  about  twice  the  size  of 
the  one  he  had  shown,  othenvise  they  were  verj'  similar.  He 
fully  agreed  in  the  manner  in  which  the  case  had  been  dealt 
with,  and  considered  the  only  proper  surgical  treatment  was 
to  remove  the  entire  mass.  The  bleeding  was  bound  to  be  fi'ee, 
but  could  easily  be  controlled  by  tying  off  the  definite  spouting 
points,  some  of  which  would  be  very  large  vessels.  Any 
oozing  from  raw  surfaces  could  be  controlled  by  gauze  pack- 
ing. He  thought  the  placental  site  would  generally  be 
found  largely  formed  of  organising  blood  clot  which  separated 
the  placenta  from  the  intestines  and  other  viscera. 

Dr.  Solomons,  in  reply,  said  he  did  not  thinli  that  Dr. 
Smith's  proposition  to  ligate  the  internal  iliac  artery  would 
be  advisable  or  useful.  He  thought  that  the  best  plan  was  to 
separate  the  placenta  and  to  tie  off  vessels  as  each  appeared. 
The  severity  of  the  haemorrhage  in  the  case  described  in  his 
paper  was  such  as  to  cause  marked  constitutional  symptoms. 
The  amount  of  liquor  amnii  was  small. 


TWO    CASES    OF    INTESTINAL   H.EMOKKHAGE 
IN    THE    NEWBOKN. 

By  MABEL  M.  CRAWFORD,  M.D. ; 

Latu  Acting  Aeesistant   Master,  Rotunda   Hospital,   Dublin. 

[Read  in  the  Section  of  Obstetrics,  February  11,  19113.] 

In  the  Eotunda  Hospital,  during  six  months  of  last  year, 
there  were  two  cases  of  intestinal  haemorrhage  occurring 
in  infants  during  the  first  week.  I  think  it  worth  while  to 
report  these  cases,  not  only  hecause  the  condition  is  not 
very  common,  but  because  one  of  the  infants  died  and  I 
was  able  to  examine  the  abdomen  pust  nturtcni. 

In  the  first  case  the  child  was  a  small  girl — weight  at 
birth  5  lb.  '2  oz.,  length  18^-  inches,  ap[)arently  healthy. 
Tliere  had  been  no  complications  during  labour,  which 
had  lasted  altogether  eighteen  hours.  The  mother  was  a 
fuimipara  of  twenty-eight  years;  she  was  not  in  good 
health,  showing  cedema  of  the  legs,  vulva  and  face,  and 
l)assing  a  quantity  of  albumin  in  the  urine.  For  this 
reason  she  was  given  no  fotxl,  but  was  kept  on  water  only 
from  the  time  of  her  admission  until  after  the  child  fell 
sick. 

The  first  liaMuorrhage  occurred  with  a  motion  on  the 
second  night — i.e.,  about  thirty-six  hours  after  birtli — 
and  two  moie  occurred  before  morning.  Nursing  was 
slop|)e(i,  and  the  cliilil  was  given  water  alone  by  the  tea- 
spoon. The  next  morning  the  child  vomited  once — 
bruunish  material,  small  in  quantity. 
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It  being  decided  to  use  horse  serum,  and  in  sub- 
cutaneous doses  of  2  cc.  eacli,  one  dose  was  given  tliat 
morning  and  two  more  at  intervals  of  twelve  hours. 
During  the  day  the  child  had  adrenalin,  two-hourly  and 
in  one  minim  doses,  and  frequent  sips  of  cold  water.  The 
ha3morrhage  recurred  repeatedly  during  the  day,  and  by 
the  evening  the  infant  was  very  weak.  From  this  time 
she  was  given  milk  with  brandy. 

On  the  fourth  day  there  was  one  slight  ha3morrhage. 
The  child  had  become  steadily  whiter  and  feebler.  She 
now  had  that  peculiarly  immobile,  waxy  appearance  of 
extreme  ana3mia,  and  without  further  bleeding  she  died 
on  the  following  day. 

At  the  post-niorteiti  examination  an  ulcer  was  found 
on  the  duodenum  very  near  the  pylorus.  Seen  from  the 
outside  the  ulcer  sliowed  as  a  grey  circular  patch,  perhaps 
'2  mm.  in  diameter,  and  around  this  the  blood  vessels 
were  deeply  injected.  A  blood  clot  hlled  this  part  of  the 
duodenum,  and  at  the  place  of  ulceration  the  wall  was 
found  to  be  extremely  thin.  There  was  neither  air  nor 
free  fluid  in  the  abdominal  cavity,  nor  were  there  any 
adhesions  about  the  ulcer.     No  other  lesion  was  found. 

On  thinking  it  over,  it  seemed  to  me  that  it  would  have 
been  better  if  1  had  given  a  large  dose  of  serum  to  start 
with,  so  in  the  next  case  1  gave  5  cc.  of  serum  as  soon  as 
possible  after  the  first  hirmorrhage. 

In  this  case,  also,  the  child  was  a  girl — 7^  lbs.  weight, 
length  21  inches — and  the  mother  was  a  healthy  iiuilti- 
[)ara  of  thirty-nine  years.  The  first  haemorrhage  occurred 
about  fifty-two  hours  after  birth.  I  was  unable  to  obtain 
horse  serum  on  this  occasion,  so  used  anti-diphtheritic 
serum,  giving  5  cc.  straight  away  subcutaneously.  This 
was  early  in  the  evening,  and  during  the  night  there  were 
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two  more  htrmorrhages.  The  next  day  there  were  tl.ree 
shght  haemorrhages  and  a  second  dose  of  serum  was 
given,  rather  less  than  5  cc,  and  after  this  there  was  no 
more  bleeding.     Adrenalm  was  used  in  this  case  also. 

The  child  was  given  nothing  but  water  by  the  mouth 
until  sixteen  hours  after  the  last  haemorrhage.  By  the 
fifth  day  she  had  apparently  recovered  altogether,  and 
nursing  was  resumed  without  further  trouble. 

It  is  always  difficult  to  compare  two  cases,  but  at  the 
time  it  did  not  seem  to  me  that  the  second  child  was  any 
better  off  than  the  first  during  the  early  stages,  except 
that  she  was  a  larger  and  stronger  infant.  In  each  case 
the  illness  began  with  three  fairly  large  haemorrhages 
within  twelve  hours,  and  whether  the  subsequent  de- 
velopments were  due  to  the  difference  in  the  physique  of 
the  infants,  or  whether  in  the  second  case  the  haemor- 
rhage was  really  controlled  by  the  larger  dose  of  serum,  it 
is  impossible  to  assert. 

With  regard  to  diagnosis,  a  point  of  importance  is  the 
almost  entire  absence  of  vomiting.  Diagnosis  would 
seem  to  rest  solely  upon  the  occurrence  of  massive 
ha>niorrhages  per  rectum. 

Although  intestinal  hivmorrhage  is  not  so  very  un- 
common in  the  newborn,  yet  T  cannot  find  record  of  any 
cases  of  duodenal  ulcer  in  infants  under  one  month  old. 
Veeder.  of  St.  Louis,  reported  five  cases  a  year  ago 
occurring  in  infants  between  one  and  six  montlis  of  age. 
lie  considered  the  ulceration  as  indirectly  due  to  alimen- 
tary decomposition,  because  he  found  it  associated  witli 
chronic  intestinal  disease.  Tn  all  his  cases  the  huMiior- 
ihage  was  associated  with  vomiting. 

Tn  an  infant  whose  life  is  measured  in  hours  it  is  dilTi- 
cult  to  conceive  of  an   infective  origin  of  the  ulcer.     T 
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would  suggest  that  the  trouble  might  be  due  to  a  prema- 
ture gastric  secretion,  and  that  probably  the  acid  of  the 
gastric  juice  is  to  blame  rather  than  its  peptic  quality,  for 
if  pepsin  can  digest  duodenal  mucous  membrane,  why 
does  trypsin  never  do  so  a  little  lower  down?  The  duo- 
denal mucosa  is  irritated  by  the  unaccustomed  hydro- 
chloric acid,  and  presently  eroded.  The  erosion  proceeds 
until  some  vessel  is  opened  and  bleeding  begins.  If  con- 
ditions be  unfavourable,  hipmorrhage  will  now  continue 
until  the  child  is  bled  to  death ;  but  in  a  favourable  case 
the  blood  issuing  from  the  small  vessel  will  clot,  so  that 
the  clot  covers  the  injured  area  and,  protecting  it  from 
the  gastric  secretion,  allows  it  to  heal. 

A  healed  duodenal  ulcer  has  been  found  post  mortem 
in  an  infant  five  months  old. 

Of  the  immediate  complications  of  duodenal  ulcer,  per- 
foration is  rarely  met  with  in  infants,  wdiile  hcumorrhage 
is  the  usual  sequel.  Payr,  of  Leipsig,  attributes  this  to 
the  fact  that  the  ulcer  forms,  as  a  rule,  on  the  posterior 
wall  of  the  duodenum,  due  to  gravitation  of  the  HCl  in 
the  recumbent  position  of  the  infant.  It  is  well  known 
that  in  adults  ulceration  of  the  anterior  wall  of  the 
duodenum  leads  to  perforation,  whereas  ulceration  of  the 
posterior  wall  leads  more  commonly  to  hcTmorrhage. 

With  regard  to  treatment,  we  have  three  objectives  : — 

(1)  To  avoid  stimulation  of  the  gastric  secretion  ; 

(2)  To  induce  coagulation  ; 

(3)  To  support  the  infant's  strength : 

and  the  points  of  treatment  which  appear  to  mo  the  most 
important  are  the  immediate  administration  of  serum 
subcutaneously  (T  have  no  oxporienco  of  its  use  by  the 
mouth)    and    in    huge  doses,    repeated    once   or    twice    if 
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necessary,  the  giving  of  nothing  but  water  by  the  mouth, 
and  the  maintenance  of  absolute  quiet  and  warmth. 

The  value  of  adrenalin  I  do  not  know ;  and  as  to  sur- 
gical interference,  it  hardly  seems  justified  until  the 
medical  treatment  has  been  given  a  trial.  If  that  fails 
it  is,  as  a  rule,  too  late  to  operate. 

I  wish  to  thank  Dr.  Tweedy  for  his  courtesy  in  allow- 
ing; me  to  report  these  cases ;  they  occurred  during  the 
months  of  his  Mastership  at  the  Rotunda,  and  were 
treated  under  his  direction. 


])r.  Hastings  Tweedy  said  that  infantile  liaBmorrhages 
were  almost  always  due  to  duodenal  ulcer,  and  Dr.  Crawford's 
suggestion  as  to  the  aetiology  was  of  interest.  Against  her 
theory,  however,  it  might  be  urged  that  digestive  juices  are 
not  present  in  a  newly-born  infant's  stomach,  nor  are  they 
found  there  for  many  hours  or  days  after  birth.  This  argu- 
ment could  no  doubt  be  countered  by  a  suggestion  of  pre- 
cocity in  the  formation  of  the  gastric  ferment.  The  subject 
needs  much  further  investigation,  but  the  treatment  of  the 
condition  by  horse  serum  in  large  doses  seems  up  to  this  to 
have  yielded  the  most  satisfactory  results. 

Dk.  Trevor  Smith  said  that  he  did  not  think  the  dose  of 
adn-nalin  inentiont'd  by  Dr.  Crawford  sufficient.  He  wished 
to  know  if  calcium  chloride  was  given  to  either  ])atient.  He 
himself  had  a  case  of  the  kind  a  few  years  ago,  and  upon  tlu- 
administration  of  the  latter  drug  the  hiemoirhage  ceased. 

Dr.  Bethel  Solomons  asked  whether  there  had  been 
difficulty  in  labour  in  either  of  the  cases,  as  dystocia  was  a 
common  cause  of  mela?na.  He  considered  that  htemorrhagio 
stcKDls  were  caused  often  by  other  factors  than  duodeiuil 
ulcer,  and  that  surgical  interference  in  most  cases  would  l)e 
futile.  Cold  api»lications  to  the  abdomen  and  the  injection  of 
cold  water  per  rectum  had  been  successfid  in  some  instances. 

Dr.  Kowlktte  referred  to  intussusception  as  a  cause  of 
intestinal  lia^monhage  in  the  new-born. 


By  Dr.  Mabel  M.  Crawford.  173 

The  Presidknt  referred  to  a  case  of  epistaxis  in  an  infant 
three  days  old.  The  child  died  three  hours  after  the  first 
bleeding.  It  was  pale  and  languid.  Ecchymosis  of  the  soft 
palate  and  fauces  were  noted,  and  although  the  evident 
loss  of  blood  was  very  slight,  the  case  suggested  severe  in- 
ternal haemorrhage.  He  thought  these  cases  were  not  all 
due  to  one  definite  cause,  such  as  duodenal  ulcer,  but  that 
the  bleeding  might  occur  from  any  part  of  the  alimentary 
mucous  membrane. 

Dr.  Crawford  said  in  reply  that  as  to  the  cause  of  the 
ulceration  she  regarded  it  as  chemical  rather  than  infective 
because  of  the  very  early  formation  of  the  ulcer.  The 
secretion  of  gastric  juice  before  the  third  day  would  certainly 
be  very  abnormal,  but  this  would  account  for  the  rarity  of 
duodenal  ulcer.  As  to  treatment  she  could  not  approve  of 
cold  applications  on  account  of  the  general  condition  of  the 
infant.  She  had  not  given  calcium  chloride.  She  quoted 
two  other  cases  which  had  recovered  after  treatment  with 
serum. 


SOY   BEAN :   (a)  ITS    USES ;  (&)  THE    ACTION    OF 
ITS   ENZYME,    UREASE,   UPON   UREA. 

By   WALTER   G.    SMITH,   M.D.,    Dubl.; 

Ex-President,  R.C.P.I. ;  Ex-Piosident  Poyal  Academy  of  Modicino  in 
Ireland;  Physician  to  Sir  Patrick  Dun's  Hospital. 

[Read  in  the  Section  of  Medicine,  March  3,  1916.] 

What  are  Soy  Beans?  They  are  the  seeds  of  a  Legu- 
minous plant,  named  Glycine  hispida,  allied  to  the  French 
bean. 

The  species  of  the  genus  Glycine  are  pretty  evenly  dis- 
tributed through  tropical  Asia,  Africa,  and  Australia,  and 
the  Chinese  and  Japanese  have  long  made  use  of  the  beans 
in  their  cookery. 

The  South  African  Year  Book  of  1914  urges  the  import- 
ance of  growing  the  plant  in  that  country,  and  states  that 
its  cultivation  would  provide  a  material  source  of  wealth  in 
a  great  many  directions.  Dietetically,  the  beans  may  be 
ranked  with  peas,  and  their  nutritional  value  is,  therefore, 
high,  and  might  well  be  utilised  in  European  economics. 
The  meal  makes  excellent  food  for  cattle,  and  in  the  United 
States  the  beans  are  fed  to  stallions  instead  of  the  ordi- 
nary horse-bean  (Vicia  faba  equina). 

In  China  the  bean  cake  is  used  as  a  fertiliser  in  sugar 
plantations  and  in  the  rice  fields,  and  in  Japan  the  cake 
is  employed  as  manure  for  wheat  and  various  other  crops. 

The  ovoid  seeds,  which  are  extremely  hard,  contain  a 
large  amount  of  fixed  oil  or  fat.  for  which  innumerable 
opportunities  lie  in  wait. 
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The  oil  is  valuable  for  lubrication  of  machinery  ;  can  be 
burned  as  lamp  oil,  used  for  preserving  sardines,  and  in 
cookery. 

Other  applications  of  the  oil  are  in  the  manufacture 
of  soaps,  linoleum,  margarine,  paints  and  varnishes,  and 
so  forth.  The  beans  are  free  from  starch  and  sugar, 
and  hence  have  been  utilised  in  the  treatment  of  dia- 
betes. (Quoted  in  Lancet,  January  15,  1916,  from  The 
Report  of  the  Trade  of  the  JJyiion.    S.  Africa). 

Analysis  of  the  bean  calculated  on  water-free  basis  in- 
dicates 38.5  per  cent,  protein  and  20  per  cent.  fat.  No 
wonder  then  that  the  Chinese  and  other  rice-eating  people 
find  the  bean  a  good  substitute  for  meat.  When  the  fibrous 
husks  of  the  bean,  which  contain  but  little  protein,  are 
first  removed  the  meal  thus  obtained  will  obviously  be 
richer  in  protein. 

The  oil  contains  a  considerable  proportion  of  "  un- 
saturated "  fatty  acids,  as  is  shown  by  what  is 
technically  known  as  the  "iodine  number,"  and  it  is 
well  recognised  that  fats  of  this  description  are  more  easily 
assimilated  than  neutral  "saturated"  fats.  Commercial 
"  soy  "  oil  is  a  dark  red  to  brown  liquid,  with  an  aromatic 
odour  of  soy,  and  is  now  a  recognised  article  of  commerce 
used  in  the  manufacture  of  soaps  of  low  grade. 

But  I  must  not  linger  upon  these  points,  and  will  pass  on 
to  what  is  the  main  theme  of  my  communication,  which 
refers  to  the  discovery  in  plants  of  a  ferment  which  quickly 
decomposes  urea  into  ammonium  carbonate. 

Urea  was  discovered  in  urine  by  Eouelle,  so  far  back  as 
1783;  and  in  1828  Wohler  astonished  the  chemical  world 
by  the  announcement  that  urea  could  be  artificially  pre- 
pared from  ammonium  cyanate.  At  one  stroke  he  broke 
down  the  barrier  which  had  been  believed  to  exist  between 
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inorganic  chemistry  on  one  side,  and  the  chemical  procenses 
of  animal  life  on  the  other. 

From  that  time  up  to  recently  urea  was  associated  in 
every  one's  mind  with  the  animal  kingdom  exclusively. 
It  is  almost  a  shock  to  cherished  beliefs  to  be  told  that  we 
must  now  accept  not  only  the  occurrence  of  urea  in  plants, 
but  also  have  to  recognise  the  presence  of  a  specific  enzyme, 
or  ferment,  termed  urease,  which  rapidly  effects  the  con- 
version of  urea  into  ammonium  carbonate,  exactly  as 
happens  more  slowly  in  the  familiar  clinical  phenomenon 
of  the  decomix)sition  of  putrescent  urine.  Before  taking 
up  the  special  subject  of  the  action  of  urease,  it  will  be 
convenient  to  remind  you  of  a  few  points  in  relation  to 
ferments,  or  enzymes  as  they  are  now  commonly  styled. 

The  operation  of  ferments  lies  at  the  root  of  most  bio- 
chemical reactions,  and  we  have  arrived  at  the  broad  con- 
ception that  metabolism  in  the  higher  organisms  is  mainly 
the  result  of  enzyme  action  in  the  cells.  Enzymes  are  the 
working  tools  of  biological  chemistry,  and  she  has  a  large 
and  varied  assortment  of  them  at  her  disposal.  Chemically 
speaking,  fermentation  is  described  as  catalytic.  The 
process  is  one  known  to  the  ancients  long  before  it  was 
baptised  with  its  present  name.  "  Catalysis  is  as  old  as 
drunkenness,  for  alcohol  is  produced  by  fermentation,  and 
ferments  are  catalysts  "  (Duncan).  How  then  are  we  to 
define  catalysis  (Berzelius)?  We  may  formulate  the  de- 
finition in  these  terms  : — A  "  catahjser"  ;.s  an  agent  ichich, 
in  minimal  quantity,  and  without  necessarily  undergoing 
change  itself,  and  without  appearing  in  the  final  products 
of  the  reaction,  alters  the  "  rate  of  reaction  "  of  othrr 
bodies  to  which  it  is  added.  The  most  familiar  and  longest 
known  example  is  that  of  yeast  i^v/un))  which  effects  the 
conversion  of  glucose  into  alcohol  and  CO2. 
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An  enzyme  may  be  defined  as  a  colloidal  catalyser  pro- 
duced by  a  living  organism. 

Enzymes  are  products  of  cell  metabolism,  and  are  less 
unstable  than  the  protoplasm  from  which  they  are  derived. 
There  are  four  principal  classes  or  modes  of  action  of 
enzymes  : — (1)  Those  in  which  the  molecules  of  water 
chemically  intervene.  This  is  termed  "hydrolysis,"  is 
by  far  the  most  common,  and  lies  at  the  very  foundations 
of  digestion  and  assimilation  of  foods.  The  others  are 
(2)  oxidation,  (3)  reduction,  (4)  clotting. 

Up  to  the  present  we  know  of  only  one  ferment  which 
is  competent  to  produce  urea  from  an  organic  basis,  or 
substrate. 

I  refer  to  the  ferment  arqinase  which  occurs  not  only  in 
the  press-juice  of  the  liver  of  mammals,  but  also  in  aqueous 
extracts  of  this  organ.  The  basis  or  substrate  upon  which 
it  operates  is  an  amino-acid,  termed  arginin,  which  was 
discovered  in  extracts  of  seedlings.  Arginin  is  a  product 
of  protein  hydrolysis,  and  is  converted  by  arginase  into 
urea  and  ornithin  (an  amino-acid) 

A  portion  of  the  urea  in  urine  is  probably  derived  in  this 
way. 

Urease. 

It  is  time  now  to  turn  to  the  special  topic  of  my  paper, 
viz.,  Urease,  and  its  action  upon  urea. 

As  already  mentioned  all  modern  knowledge  of  urea  dates 
from  Wohler's  fundamental  discovery  in  1828  of  the  artificial 
production  of  urea  by  heating  amiiioninm  cyanate. 

Many  years  later,  in  1869,  Dr.  Emerson  Reynolds  suc- 
ceeded where  others  had  failed,  in  similarly  preparing  the 
corresponding  sulphur  compound,  commonly  known  as 
Thio-nrea  [Beiov,  sulphur)  by  carefully  heating  ammo- 
nium tbio-cyanate  (sulpho-cyanate). 

T.  M 
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In  each  case,  that  of  oxygen-urea  and  that  of  .sulphur- 
urea,  a  molecular  rearrangement  takes  place  under  the  in- 
fluence of  heat. 

Nothing  is  given  off  or  taken  up  in  either  case.  The 
formulae  usually  given  in  text-books  are  : — 

CON.  NH4  _>  CO.  (NH2)2 

ammonium  cyanate      ^ urea 

CSN.  NH4  CS.  (NHo)2 

ammonium  thio-cyanate  Thio  (sulpho)  urea. 

The  reaction  is  reversible  in  each  case,  as  can  be  easily 
demonstrated. 

Experiment  1. — An  aqueous  solution  of  urea  is  un- 
affected by  AgNOa. 

Boil  the  solution,  and  quickly  cool.  It  will  now  give  a 
white  precipitate  of  silver  cyanate  with  AgNOs  due  to 
conversion  of  urea  into  ammonium  cyanate. 

Experiment  2. — An  aqueous  solution  of  thio-urea  gives 
no  colour  reaction  with  ferric  chloride. 

Soluble  thio-cyanates  give  a  blood-red  with  FeCls-  Care- 
fully heat  a  few  crystals  of  thio-urea  to  fusion.  Cool,  dis- 
solve in  water,  and  add  FeCls-  A  deep  red  colour  is  at 
once  produced,  owing  to  transformation  into  ammonium 
thio-cyanate." 

The  enzyme  urease  has  been  found  not  only  in  Soy  bean, 
but  also  in  a  number  of  other  jilants.  For  example,  in  the 
seeds  of  Sida  spinosa,  Oryza  saliva  (rice),  Setaria  italica, 
Dolichos  biflora,  and  Ricinus  communis  (castor  oil). 

The  urease  activity  of  the  seeds  of  the  Sword  bean,  Cana- 
valia  ensiformis,  is  many  times  greater  tliMu  that  of  any  of 
the  varieties  of  Soy  bean  which  were  tested.  (H.  E.  Annett. 
Biochcni.  Jouni.,  VIIT.    1011.    Pp.  70  +  449) 

•   Demonstrated  before  the  iModical  Section 
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I  wrote  to  Sir  F.  Moore,  of  Glasnevin,  for  information' 
about  the  Sword  bean,  and  he  was  good  enough  to  tell  nie 
that  there  is  no  specimen  of  it  now  in  the  Botanic  Gardens-, 
The  plants  were  too  rampant  climbers  and  did  not  do  well". 
Canavalia  ensiformis  is  cultivated  in  the  West  Indies,  and 
in  Jamaica  it  is  called  "  Overlook,"'  as  negroes  plant  it  at 
the  corners  of  their  fields  with  the  idea  that  it  protects  the 
fields  from  theft  and  injury,  either  by  some  unknown 
dreaded  power  or,  perhaps,  from  the  shape  of  the  pods. 

Since  urease  is  a  specific  ferment  operating  exclusively 
upon  urea,  the  question  naturally  arises — What  is  its 
biological  significance?  What  use  can  it  be  except  in 
presence  of  urea'?  ..•  ^  ;.     ,.  * 

We  have  been  so  long  accustomed  t6"  is^ociate  urea  with 
the  animal  kingdom  that  it  seems  almost  odd  to  ask,  does 
it  occur  in  plants  ? 

Professor  Bayliss,  a  leading  authority  on  enzyme  action, 
in  answer  to  an  inquiry,  kindly  replied  that  there  does  not 
appear  to  be  any  urea  in  the  Soy  bean  itself,  for  extracts  of 
the  seed  do  not  yield  any  ammonia.  This  is  fortunate,  be- 
cause otherwise  the  urease  method  would  not  be  such  a 
good  one  for  the  estimation  of  urea. 

He  suggests  as  a  possibility  that  the  germinating  seed 
may  contain  the  enzyme  arginase  which  would  produce 
urea  from  arginin.  The  urea,  when  hydrolysed  by  the 
urease,  would  serve  as  a  nitrogen  food  for  the  plant. 

Being  still  puzzled  as  to  the  meaning  of  urease  in  plants, 
apart  from  urea,  I  applied  to  my  friend.  Professor  E. 
Werner,  Trinity  College,  Dublin,  to  whom  T  have  so 
often  been  indebted  for  valuable  help,  and  he  was  good 
enough  to  supply  me  with  some  references  to  the  occur- 
rence of  urea  in  plants. 

Urea,  in  considerable  quajititv,  up  to  3. .5  per  cent.,  has 
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been  found  to  exist  in  the  capitulnm  of  ripe  specimens  of 
a  fungus,  Lycoperdon  Bovista.  (Bamberger  &  Landsiedl. 
Monatsh.  1903.  218.)  In  the  Comptes  Rendus,  1913, 
567,  there  is  a  paper  by  M.  Fosse  upon  this  question.  He 
states  that  urea  has  been  found  in  wheat,  barley,  maize, 
peas,  clover,  and  beans  germinated  under  conditions  ex- 
cluding the  presence  of  urea  in  the  medium.  Its  presence 
has  been  proved  in  the  seed  during  germination,  but,  with 
the  seed  in  a  state  of  repose,  a  negative  result  was  obtained 
in  the  case  of  white  lupine  and  the  bean,  and  a  positive 
result  with  wheat,  maize,  and  peas.  In  the  case  of  the  bean, 
after  six  weeks'  germination,  no  urea  could  be  detected  in 
the  cotyledon,  but  it  was  found  in  the  plumule  to  the  extent 
of  0.112  grm.  per  kilo  of  fresh  material.  Its  presence  has 
been  proved  in  the  plumule  of  maize,  aseptically 
germinated,  and  in  the  adult  plant  developed  in  a  sterile 
nutritive  liquid. 

By  precipitation  of  the  watery  extract  of  Soy  bean  with 
absolute  alcohol  a  concentrated  preparation  of  urease  can 
be  obtained. 

Urease  loses  its  activity  by  dialysis,  and  recovers  it  by 
the  addition  of  a  little  of  the  fresh  solution  (not  the 
dialysate). 

Hence  we  may  conclude  that  two  factors  enter  into 
the  activity  of  urease,  viz.,  a  ferment  and  a  co-fer- 
ment, as  is  known  to  be  the  case  in  other  examples  of 
enzyme  action.  It  has  not  yet  been  possible  to  isolate  the 
co-ferment.  The  ferment  action  of  urease  is  inhibited  by 
small  amounts  of  acids  or  bases,  and  aldehyde  checks  it 
notably. 

The  shell  substance  of  Soy  bean  contains  neither 
nroaso  nor  cn-enzymc,  but  the  gorm  of  the  seed  contains 
a  high  amount  of  active  urease.    When  digested  with  fom* 
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per  cent,  crystallised  sodium  carbonate  urease  failed  to 
develop  any  NH3  in  four  hours  at  40°  C.  (Naosuke  Onodera, 
Biochein.  Journ.,  December,  1915). 

It  appears,  also,  that  urea  is  not  an  infrequent  con- 
stituent of  many  of  the  higher  plants,  e.g.,  endive,  some 
species  of  cucumber,  brassica,  spinach,  carrot,  and  potato. 

So  we  recognise  that  plants,  without  the  help  of  micro- 
organisms, can  directly  form  urea  as  a  product  of  nitrogen 
metabolism,  and  thus  another  link  is  established  between 
the  metabolism  of  plants  and  animals.  M.  Fosse  separated 
and  weighed  the  urea  as  di-xanthin  urea.  Urea  has  also 
been  detected  in  soils. 

We  have  next  to  inquire  to  what  practical  purpose  this 
interesting  discovery  of  urease  can  be  put. 

The  answer  is  that  it  serves  both  for  the  detection  and 
the  quantitative  estimation  of  urea. 

For  this  object  we  may  employ  either  the  [)owdered  Soy 
bean  itself,  or  the  ferment  urease,  which  is  now  obtainable 
as  a  white  powder,  and  I  am  indebted  to  Professor  Werner 
for  a  specimen. 

The  enzyme  action  of  Soy  bean  upon  urea  is  readily 
shown  by  a  few  simple  experiments." 

(a)  Place  a  mixture  of  urea  crystals  and  powdered  Soy 
bean  on  a  strip  of  moistened  red  litmus  paper.  In  a  few 
moments  a  blue  patch  develops  owing  to  the  production  of 
ammonium  carbonate  from  the  urea. 

(b)  Moisten  red  litmus  paper  with  an  aqueous  solution 
of  urea  (l-'2  per  cent.)  and  add  either  a  little  iHJwdered 
Soy  bean  or  a  trace  of  urease.  In  a  few  minutes  a  simiUr 
blue  patch  appears. 

(c)  To  5i  of  fresh  urine,  add  a  few  drops  of  colourless 
phenol-phthalein  solution,  and  a  little  powdered  bean,  or 
urease. 

<i  Demonstrated  before  the  Medical  Section. 
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The  phenol-phthalein  is  slowly  reddened,  proving  the 
production  of  an  alkaline  compound  (ammonium  car- 
bonate). Phenol-phthalein  can  also  be  used  as  the  indicator 
in  experiments  (a)  and  (b). 

The  equation  explaining  the  conversion  of  urea  into 
ammonium  carbonate  is  usually  expressed  as  a  hydrolytic 
change. 

CO  (NH2)2  +  2  H2O  =  (NH4)2  CO3 

urea  ammonium  carbonate. 

The  conventional  fornnila  for  urea  in  the  text-books  is 
that  of  carbamide  : — 

CO  /  ™^ 
^^  \NH2 

But  several  facts  in  connection  with  urea  suggest  that 
its  true  formula  is  not  (]uite  so  simjile. 

Thus,  Armstrong  assumes  that  urea  is  a  tautomeric  body 
oscillating,  in  solution,  between  the  two  mobile  constitu- 
tions exj)ressed  in  these  fornuiUt  : — 

PQ/NH2     ^-—     (, ^^ 

Professor  E.  Werner,  of  Trinity  College,  niibliii.  holds 
that  the  subjoined  fornnila  re{)resents  the  true  constitu- 
tion of  urea  in  the  static  condition,  and  when  dissolved  in 
a  neutral  solvent  : — 

HN:  C       I 
\0 

{'irdiusaclioiis  of  the  Clicin.  Soc,  l'.)i:i-I  l-l;*).) 

The  l;is(   point  to  winch  I   wish  to  draw  attention  is  the  1 

application  of  urease  to  the  (|nantitative  estimation  of  urea. 

Thi-('('  methods  wro  availabK-  for  the  determination  of  urea  : 
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(1)  Hiifner's  method  by  means  of  alkaline  hypobromite. 
This  is  the  process  most  frequently  employed  in  clinical 
work  because  it  is  the  most  rapid.  Although  the  method 
is  not  quite  accurate  it  yields  good  comparative  results  for 
clinical  study.  The  evolved  nitrogen  gas  is  collected  and 
measured.    1  grm.  urea  furnishes  354  c.c.  of  nitrogen. 

CO  (NH2)2  +  3  NaBrO  +  2  NaOH  =  3  NaBr  +  NazCOs  + 
3H2O  +  N2. 

'2.  Hydrolytic  change  of  urea  into  ammonia,  (a)  Folin's 
method,  by  heating  with  HCl  and  MgCh.  (Described 
in  Plimmer's  Pract.  Organic  Chem.,  p.  551).  A  good  and 
accurate  method,  but  takes  some  time.  HCl  hydrolyses 
both  urea  and  allantoin.  (b)  The  most  simple  and  accurate 
method  is  by  urease.  Described  and  figured  by  Plimmer, 
loc.  cit.,  p.  136.  It  takes  about  an  hour  and  a  half.  Urease 
has  no  action  upon  allantoin.  Consequently,  in  a  solution 
containing  a  mixture  of  allantoin  and  urea  the  allantoin 
is  readily  estimated  by  difference  between  the  total  hydro- 
lysis value  (urea  +  allantoin)  by  Folin's  method,  and  the 
urea  value  by  means  of  urease,  both  experiments  with 
5  c.c.  of  urine. 

If  Soy  bean  be  employed,  1  grm.  of  the  powdered  bean 
will  suffice  for  5-10  c.c.  of  urine. 


]')r.  Ktrkpatkick  asked  whether  \hc  estiinatiou  of  urea 
could  be  carried  out  in  cliuical  work,  or  must  the  urea  be  in 
a  pure  state. 

Dr.  Parsons  complimented  the  author  of  the  paper  on  the 
clearness  with  which  he  had  dealt  with  a  somewhat  abstruse 
subject.  He  could  confirm  the  almost  invariable  presence  of 
starch  in  so-called  "  diabetic  foods  " — he  had  once  found  as 
nuich  as  60  per  cent. — and  thought  soya  bean  might  prove 
very  useful  in  this  respect.       He  was  very  t:;hul   to  hear  of 
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this  method  of  estimating  urea,  as  he  had  found  the  hypo- 
bromite  method  unreliable.  He  would  like  to  know  how 
urease  was  prepared  commercially,  and  where  it  could  be 
obtained. 

Mr.  Craig  said  that  soya  bean  had  been  in  use  as  a  cattle 
food  for  some  time.  In  some  cases  cattle  had  died  in  a  rather 
mysterious  way,  and  he  would  like  to  know  whether  urease 
could  act  on  any  other  nitrogenous  substance. 

Professor  Mettam  asked  whether  the  term  "  glycine  " 
indicated  any  connection  with  the  substance  glycin  which 
combined  in  the  kidneys  with  benzoic  acid  to  form  hippuric 
acid. 

Sir  John  Moore  recalled  the  fact  that  a  proportion  of  car- 
bohydrate in  the  diet  was  often  very  desirable  in  diabetes. 

Dr.  W.  G.  Smith,  in  reply,  said  that  the  estimation  of  urea 
by  urease  was  quite  applicable  to  clinical  work,  and  was, 
in  fact,  a  very  simple  and  easy  method.  In  the  case  of  cattle 
urine  an  estimation  was  afforded  of  the  allantoin  nitrogen  also. 
He  considered  the  name  "  glycine  "  quite  independent  of  any 
other  similar  term. 


SYMMETEICAL  DIVISION  OF  THE  MEDIAL 
CUNEIFOKM  BONE  OF  THE  FOOT. 

By  J.  R.  D.  HOLTBY,  M.B.,   B.S.; 

Chief  Demonstrator  of  Anatomy,  Trinity  College,  Dublin. 

[Kuad  iu  the  Section  of  Anatomy  and  Physiology,  March   10,  191t5.] 

The  specimens  herein  described  were  obtained  from  a  male 
subject,  aged  60,  utilised  in  the  Anatomy  Rooms  of  Trinity 
College,  Dublin,  during  the  Winter  Session,  1914-1915. 

Each  foot  showed  a  division  of  the  medial  cuneiform 
bone  by  an  almost  horizontal  cleft  into  dorsal  and  plantar 
portions.  These  elements  are  referred  to  by  Pfitzner  as 
OS  cuneiforme  I.  dorsale  and  os  cuneiforme  I.  mediale 
plantare  .respectively.  The  bones  which  normally  ar- 
ticulate with  the  proximal  and  distal  aspects  of  the  medial 
cuneiform  showed  corresponding  modifications  of  their 
articular  surfaces.  The  base  of  the  first  metatarsal  showed 
an  indentation  on  its  medial  side,  and  the  normal  one  on  the 
lateral  edge  was  deeper  than  usual.  Between  the  lower 
margins  of  these  non-articular  depressions  there  was  a  dis- 
tinct ridge,  cartilage  covered,  corresponding  to  the  interval 
between  the  two  segments  of  the  medial  cuneiform.  The 
medial  foot  on  the  distal  aspect  of  the  navicular  also 
showed  a  raised  ridge  separating  it  into  upper  and  lower 
parts.  The  proximal  articular  surface  of  the  dorsal  cunei- 
form was  convex  ;  that  on  the  plantar  was  concave.  The 
medial  border  of  the  second  cuneiform  was  sharply  pointed 
opposite  the  interval  between  these  two  segments,  and 
concave  medially  above  and  below  this.  ]  have  never  seen 
this  condition  iu  ordinary  specimens.     The  arrangement 
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above  described  is  very  rare,  and  even  when  present  is  not 
always  symmetrical,  as  it  was  in  this  case.  As  regards  ihe 
frequency  of  its  occurrence  Krause  (1)  quotes  the  foUow- 
ino-  figures  from  Griiber  and  Pfitzner's  works  : — 


Authority 

Number  of 
specimens 
examined 

Number  in  which 

this  condition 

was  found 

Percentage 

1 

Gruber 
Pfitzner 

2,584 
750 

9 
2 

0.35 
0.33 

The  significance  of  the  condition  is  clear.  The  plantar 
segment  corres])onds  to  a  rudiment  of  the  seventh  or  tibial 
ray  of  the  foot,  or  to  the  proximal  ])ortion  of  a  pre-hallux. 

Pfitzner  found  a  bone,  which  lie  called  the  os  para- 
cuneiforme,  on  the  plantar  and  tibial  side  of  the'os  cunei- 
forme  mediale.  This  bone,  which  is  a  frequent,  though 
not  a  constant,  element  in  many  animals,  such  as  bears, 
tigers,  martens,  dogs  and  hares,  he  regards  as  homologous 
with  the  plantar  os  cuncifoiino  T.  and  with  |)art  of  the 
lost  pre-hallux. 

In  conection  with  Iho  rare  existence  of  this  condition,  it 
is  interesting  tcj  note  the  results  of  a  search  lor  indications 
of  its  occurrence  among  ordinary  bones.  1  examined  a 
series  of  first  metatarsals,  medial  cuneiforms  and  naviculars 
for  evidence  of  this  nature. 

Among  eighty-lour  tirst  metatarsals,  three  showed 
definite  medial  and  increased  lateral  constrictions  on  the 
proxinuil  articular  surface  of  a  similar  nature  to  those 
described  above  in  connection  with  the  divided  medial 
{•utu'ii'ornis,  atid  tlucr  otlieis  posses.sed  ridges  dividing  the 
articular  aspect  into  u|)|H'r  anil  lower  segments. 
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Thus,  about  7  per  cent,  of  feet  show  on  the  first 
metatarsal  indications  of  the  condition  above  described,  and 
it  was  also  found  that  7  per  cent,  of  medial  cuneiforms 
examined  showed  a  distinct  notching  of  medial  and  lateral 
edges  of  the  distal  articular  surface.  In  no  case  was  any 
attempt  at  or  indication  of  separation  seen  on  either  the 
proximal  aspect  of  the  medial  cuneiform  or  the  distal  aspect 
of  the  navicular. 

Probably  there  are  always  two  centres  of  ossifica- 
tion for  the  medial  cuneiform,  as  for  some  other  tarsal 
bones,  and  that,  although  they  usually  fuse  at  an  early 
date,  they  may  fail  to  do  so. 

The  condition  above  described  is  interesting,  not  only  on 
account  of  its  rarity  and  morphological  significance,  but 
also  because  it  might  possibly  be  mistaken  on  .t;-ray  ex- 
amination for  fracture. 

Professor  A.  F.  Dixon  on  enquiry  among  those  engaged 
in  .z;-ray  work  was  unable  to  hear  of  anyone  who  had  seen 
an  example  of  the  occurrence. 
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SOME    POINTS    IN    CONNECTION    WITH     PUER- 
PERAL  ECLAMPSIA. 

By    SIK  WILLIAM    SMYLY,  M.D.,    F.R.C.IM. 
[Read  iu  the  Section  of  Obstetrics,  March  24,  1916.] 

The  first  point  I  wish  to  consider  is  what  is  puerperal 
eclampsia?  How  can  it  be  defined?  What  does  it  include 
and  exclude?  The  Greek  verb,  from  which  the  word 
"  eclampsia  "  is  derived,  was,  I  believe,  employed  by 
Hippocrates,  and  signifies  "  to  burst  forth  violently  "  (of 
a  fever).  But  to  one  like  myself,  unlearned  in  the  Greek 
language  and  unfamiliar  with  the  writings  of  Hippocrates, 
the  origin  of  the  word  is  of  little  interest.  What  does,  how- 
ever, seem  to  me  to  be  of  great  importance  is  that  when  I  use 
a  word  it  should  convey  some  fixed  idea  to  those  to  whom 
I  amjspeaking.  Now,  in  general  use,  the  word  eclampsia 
is  simply  a  synonym  for  convulsions,  and  in  obstetric 
literature  up  to  the  latter  years  of  the  last  century  it  signi- 
fied convulsions  occurring  in  a  woman  before,  during,  or 
after  delivery.  But  in  1893  Schmorl,  aiul  iu  1895  Lubarsh, 
published  their  epoch-making  investigations  into  the  j;)atho- 
logical  anatomy  of  puerperal  eclampsia,  and  since  that  time 
the  term  has  been  used  by  obstetricians  in  a  more  restricted 
and  technical  sense  :  limiting  its  employment  to  those  cases 
in  which  certain  definite  ])athological  conditions  exist. 
When  these  conditions  are  present  the  case  is  one  of 
eclampsia,  even  though  the  patient  h.iis  no  fits;  and  when 
they  are  absent  it  is  not  eclampsia,  i^vcn  though  she  may 
have  convulsions.    We  now  describe  certain  cases  in  which 


By  Sir  William  Rmyly.  189 

the  patients  became  comatose  and  died,  as  eclampsia  with- 
out convulsions,  and  others  in  which  the  fits  were  due  to 
ur?Bmia,  epilepsy,  or  other  causes  as  convulsions,  which 
were  not  eclamptic. 

There  is  a  condition  which  generally  precedes  convul- 
sions, characterised  by  certain  well-known  symptoms, 
oedema,  especially  of  the  hands  and  face  ;  diminished  ex- 
cretion of  urine,  associated  with  headache,  nausea  and 
vomiting.  The  urine  on  examination  is  found  to  contain 
albumen,  tube-casts,  renal  epithelium,  white,  and  some- 
times red,  blood  cells.  As  the  disease  progresses  towards  its 
culmination  in  convulsions  the  patient  complains  of  dis- 
ordered vision  and  hearing,  spots  and  flashes  before  the 
eyes,  and,  in  some  cases,  complete  blindness.  The  visual 
disturbance  is  generally  associated  with  imiwrtant 
anatomical  changes  in  the  eyes,  such  as  retinitis  and 
separation  of  the  retina.  A  violent  pain  in  the  stomach  is 
also  a  not  infrequent  symptom,  and  is  generally  a  kind  of 
aura  ushering  in  a  convulsion.  Another  symptom  of  great 
importance  is  a  considerable  rise  in  the  blood  pressure.  In  the 
text-books  the  condition  I  have  here  described  is  called  either 
the  pre-eclamptic  state  or  toxremia — both,  in  my  opinion, 
bad  and  misleading  terms.  My  objection  to  the  first  is  that 
it  suggests  that  the  symptoms  are  merely  a  warning  of 
danger  to  come,  whereas  they  are  in  fact  due  to  an  actually 
existing  and  very  serious  disease  which  does  not  invariably, 
or  even  in  the  majority  of  cases,  end  in  convulsions,  and, 
therefore,  the  term  pre-eclamptic  appears  to  me  to  be 
wrong.  The  alternative  term,  toxfemia,  is  even  worse,  be- 
cause it  assumes  what,  though  probably  true,  has  never  been 
established  as  a  fact,  that  the  condition  is  due  to  a  poison 
or  poisons  in  the  system.  In  my  opinion  these  cases, 
whether  they  present  the  symptoms  of  the  pre-eclamptic 
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condition,  convulsions,  or  coma  without  convulsions,  are 
all  examples  of  one  and  the  same  disease,  and  should  be 
grouped  under  one  name,  whether  it  be  eclampsia  or  some 
new  and  better  term.  As  far  as  we  know  at  present  the 
essential  facts  connected  with  this  disease  are  that  it  is  met 
with  only  in  women  in  the  puerperal  state  or  in  the  newly- 
born  infants  of  eclamptic  women.  The  blood  is  much 
thicker  than  normal,  of  high  specific  gravity,  and  contains, 
as  Kollman  discovered  in  1897,  an  abnormal  amount  of 
fibrin,  and,  as  Schmorl  pointed  out,  a  special  tendency  to 
coagulate  in  the  blood  vessels.  The  anatomical  changes 
found  throughout  the  body  after  death  by  Schmorl  and 
Lubarsh,  appear  to  have  been  caused  chiefly  by  this  coagu- 
lation in  the  capillaries  and  the  consequent  necrosis  and 
hjrmorrhages  into  the  tissues  supplied  by  them. 

The  kidneys  showed  thrombi  in  the  veins  and  arteries  of 
the  small  vessels,  especially  in  the  glomeruli  with  degenera- 
tive changes  and  necrosis  of  the  tissues,  especially  of  the 
secretory  epithelium. 

The  liver. — Thrombosis  of  the  vessels  with  hivmorrhagic 
and  antemic  necrosis. 

.'The  6ram. ^Thrombosis  of  minute  vessels,  with  soften- 
ing and  minute  haemorrhages. 

The  heart. — Thrombosis  of  vessels  with  muscular  de- 
generation. 

The  Ivncjs. — Thrombosis  and  fatty  emboli  with  lurmor- 
rhages. 

The  same  formation  of  thrombi  with  necrosis  and 
hemorrhages  was  found  in  all  parts  of  the  body,  and  these 
arc  now  generally  accepted  as  the  osscMitial  features  of  the 
disease  ;  where  they  occur  the  case  is  one  of  eclampsia,  and 
otherwise  it  is  not.  The  ha'morrhages  are  usually  minute 
petechiie,  but  occasionally  they  are  very  extensive,  and 
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even  cause  death.  We  have  long  been  familiar  with  so- 
called  apoplectic  convulsions — that  is,  convulsions  com- 
plicated by  cerebral  apoplexy — and  I  have  seen  very  large 
effusions  under  the  skin  and  into  serous  cavities,  and  have 
no  doubt  that  some  at  least  of  the  cases  of  so-called  acci- 
dental hai^morrhage  are  due  to  this  disease.  This  opinion  is 
founded  upon  the  well-known  fact  that  accidental  haemor- 
rhage is  generally  associated  with  albuminuria,  and  also 
upon  Cases  of  which  the  following  may  serve  as  ex- 
amples : — 

The  first  Case  I  have  taken  from  Dr.  Jellett's  reports  of  the 
Eotunda  Hospital.  She  was  admitted  on  'January  9,  1911, 
with  a  history  of  three  eclamptic  fits  before  admission.  She 
had  another  fit  after  admission,  and  the  usual  treatment  was 
parried  out.  Shortly  after  this  she  became  collapsed,  and 
respiration  ceased,  her  pulse  rapidly  became  worse,  and  finally 
became  imperceptible.  Artificial  respiration  was  performed,  and 
stimulants,  &c.,  administered  without  result;  and  it 
gradually  became  apparent  that  she  was  dead.  Post-nwrtc))! 
Caesarean  section  was  performed  as  a  chance  of  saving  the 
child.  On  opening!  the  abdomen  it  was  found  to  contain 
sufficient  blood  to  account  for  her  rapid  death;  the  blood  had 
come  from  a  ruptured  mesenteric  .vein. 

The  second  case  was  admitted  to  the  Eotunda  Hospital  in 
March,  1915,  under  Dr.  Tweedy 's  care.  She  was  pregnant 
about  seven  months.  Her  face,  legs  and  thighs  were 
oedematous.  She  complained  of  intense  headache,  dimness  of 
vision  and  vomiting;  secreted  very  little  lu-ine,  which  con- 
tained numerous  tube  casts  and  became  almost  solid  when 
boiled.  The  blood  pressure  was  200  mm.  of  Hg.,  in  fact  a  typical, 
example  of  the  pre-eclamptic  state.  The  usual  treatiuont  was 
adopted,  including  purgatives  and  diuretics.  All  food  was 
stopped,  but  she  was  allowed  water  ad  libitum.  Under  this 
treatment  she  appeared  to  improve,  but  at  the  end  of  a  week 
she  suddenly  complained  of  violent  abdominal  pain.  A  bloody 
discharge,  which  at  first  was  slight,  hut  gradually  inereasod 
to  a  considerable  haemorrhage,  escaped  from  the  vulva  ;  to 
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check  it  the  vagina  was  phigged,  but  though  the  external 
hemorrhage  was  controlled  her  general  condition  grew  steadily 
worse.  The  face  became  pale  and  cold,  the  features  pinched, 
and  her  pulse  rose  steadily  to  100  beats  per  minute.  The 
abdomen  appeared  to  be  more  distended,  and  the  uterus  was 
tender  to  pressure.  The  diagnosis  was  internal  accidental 
haemorrhage,  and  it  was  decided  to  extirpate  the  uterus  as 
the  only  chance  of  saving  the  woman's  life.  On  opening  the 
abdomen  a  considerable  quantity  of  free  blood  was  found  in 
its  cavity,  the  soin-ce  of  which  was  discovered  in  the  right 
broad  ligament,  and  a  ligature  thrown  around  the  ovarian 
vessels  on  that  side  completely  prevented  all  further  loss. 
The  uterus  also  contained  a  large  quantity  of  blood,  and  the 
foetus  was  dead.  The  blood  already  eifused  having  been  re- 
moved the  wound  was  closed ;  the  uterus  not  being  removed. 
The  patient  made  a  complete  recovery,  and  left  the  hospital 
in  good  health. 

The  third  case  came  under  my  own  care  in  December  last. 
She  had  previously  borne  two  children,  one  12  and  the  other 
10^  years  ago.  She  was  brought  to  me  by  Dr.  Cecil  Brew, 
of  Bray,  who  informed  me  that  he  had  first  noticed  toxsemic 
symptoms  ten  days  previously,  and  that  since  that  time  she 
had  been  kept  on  an  exclusively  milk  diet,  but  was  steadily  get- 
ting worse.  When  I  saw  her  she  had  general  anasarca,  with  puffy 
face  and  swollen  eyelids,  and  the  urine  became  almost  solid 
when  boiled  with  nitric  acid.  I  ordered  her  to  be  confined  to  bed, 
gave  her  a  cathartic  mixture,  reduced  the  milk  to  one  pint  in 
twenty-four  hours,  but  allowed  her  to  drink  as  much  water 
as  she  desired.  On  the  29th,  two  days  after,  her  condition 
was  unaltered,  her  blood  pressure  was  250  mm.  of  Hg.,  and  she 
passed  40  ounces  of  urine  in  twenty-four  hours.  I  then  stopped 
the  milk  altogether,  but  continued  the  water,  and  also  allowed 
two  teacupfuls  of  tea  partly  as  a  placebo  and  partly  as  a 
diuretic,  and  some  lemonade  made  with  fresh  lemons, 
which  is  supposed  to  favour  the  development  of  anti-throm- 
bins.  From  this  time  she  appeared  to  improve  steadily, 
the  blood  pressure  fell  gradually,  until  on  January  12  it 
measured  Iftr)  mm.  The  amount  of  urine  excreted  in  twenty- 
four  hours  increased  to  about  fiO  ounces,  and  the  albumen 
decreased  very  considerably.      In  a  specimen  examined   by 
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Dr.  Earl  on  the  14th  he  reported  only  one  part  in  a  thousand, 
and  very  few  tube-casts.  The  anasarca  had  entirely  dis- 
appeared, and  all  her  other  symptoms  had  so  markedly  im- 
proved that  I  yielded  to  her  earnest  entreaty,  and  allowed 
her  to  go  home.  On  Sunday  afternoon,  the  16th,  Dr.  Brew 
telephoned  to  me  that  there  was  some  haemorrhage, 
and  that  he  would  bring  her  into  town  at  once.  About  half 
an  hour  later,  on  arrival  at  the  nursing  home,  I  found  her 
weak  and  anaemic,  but  there  was  then  no  external  htEmorrhage. 
Her  general  condition,  however,  became  rapidly  worse,  and 
she  fainted.  On  palpation  the  uterus  felt  hard  and  farm,  and 
I  could  distinguish  no  foetal  parts.  There  was  evidently  serious 
internal  haemorrhage,  the  symptoms  indicating  shock  and 
loss  of  blood.  To  my  great  joy  strong  labour  soon  set  in,  and 
a  dead  infant,  the  placenta,  and  a  large  quantity  of  blood  and 
liquor  amnii  were  all  expelled  together.  Pituitary  extract 
was  injected,  and  brandy  and  other  restoratives  administered, 
and  as  the  uterus  contracted  iarmly  and  there  was  no  more 
haeinorrhage  she  gradually  recovered,  and  has  since  gone  on 
well.  I  think  that  in  this  case  the  premature  detachment  of 
the  placenta  was  most  certainly  due  to  the  disease  of  the 
mother,  and  I  further  hold  that  the  disease  was  the  same  in 
all  the  three,  though  under  the  present  nomenclature  the 
first  would  be  classed  under  eclampsia,  the  second  under 
toxaemia,  and  the  third  under  accidental  haemorrhage. 

The  last  point  in  connection  with  eclampsia  to  whicli  1 
wish  to  refer  is  high  arterial  tension.  It  is  an  invariable 
symptom  in  this  disease  and  the  cause  of  some  of  its  fatal 
complications,  such  as  heart  failure  and  effusion  of  blood. 
My  attention  was  especially  called  to  it  by  a  case  that  1 
saw  some  months  ago  in  consultation  with  Ur.  Gibson.  The 
patient  was  a  i))ii}iij)ani  towards  the  end  of  pregnancy,  who 
had  albuminuria  with  other  symptoms  of  the  pre-eclamptic 
condition.  These  symptoms  had  been  steadily  gi-cwing  worse 
in  spite  of  her  having  been  restricted  to  water  for  some  days. 
Her  urine  was  not  only  albuminous,  but  the  chemical  and 
microscopical  examination  pointed  to  serious  degeneration  of 
the  kidneys.  But  what  Dr.  Gibson  laid  especial  emphasis 
upon  was  that  her  blood  pressure  measured  185  mm.  Hg.  We 
agreed  that  the  pregnancy  should  be  terminated  without  delay, 
and  that  the  safest  method  under  the  circumstances  would 
T.  N 
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be  Caesarcan  section.  That  operation  was  accordingly  per- 
formed by  Dr,  Gibson,  with  satisfactory  results  to  both  mother 
and  child. 

In  this  case  1  concurred  ni  Dr.  Gibson's  views,  because 
of  the  general  symptoms  and  the  history  of  the  case,  and 
was  not  at  all  influenced  by  the  high  blood  i)ressure,  about 
which  I  confess  I  knew  very  little.  I  did  know  that  a  high 
blood  j)ressure  was  a  very  constant  symptom  in  eclampsia, 
and  that  185  mm.  of  Hg.  was  a  high  blood  pressure.  But 
whether  it  was  unusually  high  in  such  cases,  or  what  its 
prognostic  value  might  be,  I  did  not  know,  nor  have  1  found 
much  information  upon  the  subject  in  obstetric  literature. 
I,  therefore,  determined  to  utilise  the  opportunity  which 
my  present  connection  with  the  Rotunda  Hospital  affords 
to  study  it  for  myself.  We  had  during  the  past  year  in 
the  hospital  thirteen  cases  of  this  disease,  six  of  which 
were  complicated  with  convulsions.  In  all  the  cases  in 
which  it  was  measured  the  blood  pressure  was  very  high, 
often  up  to  200  mm.,  and  in  some  as  high  as  270  mm., 
but  all  recovered  under  the  usual  treatment  systematised 
by  Dr.  Tweedy.  A  very  high  blood  pressure  is  not,  there- 
fore, a  fatal  complication,  nor  does  it  indicate  the  necessity 
for  Ca'sarean  section.  It  is,  however,  one  of  the  most  im- 
[)ortant  features  in  this  disease,  and  one  which  requires 
most  careful  observation  and  treatment.  Its  reduction  may 
be  attempted  in  three  ways.  Firstly,  by  starvation  com- 
bined with  catharsis  and  diuresis.  This  was  the  method 
which  we  adopted  with  success  in  all  our  cases. 

Another  method  t'oi'  reihietion  ot  blood  pressure  is  by 
giving  veratruni  vuide,  but  I  have  no  |)ersonal  ex}>orience 
of  it. 

The  third  method,  and  probably  ihe  most  rajjidly  effective, 
is  bleediuu.   This  was  the  sheet  anchor  in  the  treatment  of 
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eclampsia  by  our  forefathers,  and  was,  in  my  opinion, 
abandoned  upon  insufficient  grounds.  Of  late  years  it  has 
again  come  very  much  into  favour.  Dr.  Jardine  practises 
it  as  a  routine  in  all  cases,  and  many  excellent  authorities 
in  the  United  States,  France  and  Germany  most  confi- 
dently recommend  it.  Commandeur,  for  example,  declared 
that  it  was  the  most  important  remedy  at  our  disposal,  and 
Lichtenstein  endeavoured  to  prove  by  statistics  that  all  the 
benefits  claimed  for  operations  were  due  to  the  attendant 
hteniorrhage.  In  his  tables  he  showed  that  after  operative 
delivery  convulsions  ceased  in  one-third  of  the  cases,  and 
that  those  were  the  cases  which  had  lost  most  blood.  I 
myself  believe  that  it  benefits  the  patient  not  only  by  re- 
ducing the  pressure  but  also  by  thinning  the  blood.  We 
have  not,  however,  bled  any  of  our  patients  in  the  Rotunda. 
My  object  in  making  this  communication  has  not  been  to 
deal  comprehensively  with  the  subject  of  eclampsia,  but 
rather  to  call  attention  to  three  points  connected  with  it. 
Firstly,  that  the  pre-eclamptic  state,  convulsions,  and  coma 
without  convulsions  are  essentially  one  and  the  same 
disease,  and  should  have  one  name.  Secondly,  to  empha- 
sise the  connection  between  this  disease  and  some  cases  of 
accidental  hirniorrhage  ;  and  thirdly,  to  excite  an  interest 
in  the  study  of  the  high  blood  pressure  in  those  cases, 
especially  with  regard  to  diagnosis,  prognosis  and  treat- 
ment. 


Dk.  Nkill  said  that  a  patient  of  his  wlio  suffered  from 
albuminuria  with  no  convulsions  had  very  severe  poxf-partmn 
luemorrhage.  On  the  ninth  day  she  had  several  severe  fits, 
and  was  unconscious  for  four  days.  For  eigiit  days  nothing 
was  given  but  water  and  lemonade.  Riearhonate  of  sodium 
solution,  1  drachm  to  a  jiint  of  water,  was  injected  under  the 
breasts.     She  recovered. 
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Dn.  Solomons  said  that  whilst  the  question  of  blood  pres- 
sure was  important,  he  had  seen,  during  Dr.  Tweedy 's  INIas- 
tershij:),  thirty  sueeessive  eases  of  eelarujjsia  reeover.  In  none 
of  these  was  the  blood  pressure  taken. 

Dr.  Gibson  said  that  Sir  "William  Smyly  had  particularly 
raised  the  questions  of  high  blood  pressiu'e  and  of  venesection. 
High  blood  pressure  was  valuable  in  that  it  helped  to  promote 
excretion  of  the  poisons,  but  its  evil  effect  was  the  strain  it 
l)ut  on  the  poisoned  heart.  Its  value,  when  taken  in  con- 
junction with  other  syni])toms,  lies  in  the  fact  that  when  a 
patient  with  high  blood  pressure  and  treatment  intended  to 
eliminate  the  poisons,  and  prevent  any  additional  poisoning, 
does  not  improve,  she  must  be  considered  as  di'ifting  to 
coma  and  death,  and  should  have  her  uterus  emptied.  He 
taught  students  that  this  matter  could  be  settled  within  a 
few  .days  during  the  so-called  pre-eclamptic  toxa?mia  when 
proper  treatment  was  adopted  and  repeated  examinations 
were  made  of  the  patient's  general  condition,  blood  pressure, 
pulse  rate,  urine,  eye  symptoms,  &c.  He  regretted  that  Sir 
William  Smyly  did  not  touch  on  the  question  of  prevention. 
Patients  should  be  made  familiar  with  the  early  symptoms 
of  the  toxaemia  of  pregnancy.  Many  women  became  poisoned 
and  suffered  extensive  injury  without  developing  symptoms 
which  would  bring  a  doctor  to  their  aid.  Convulsions  never 
appeared  in  some  cases,  and  in  others  only  when  the 
toxaemia  was  profound.  He  had  three  cases  of  death 
Mithout  convulsions,  and  cases  of  death  after  one  or 
two  convulsions.  The  post-)nortc)n  examination  showed  de- 
generation of  the  kidneys  and  liver  of  such  extent  that  they 
could  not  have  survived.  On  the  other  hand,  patients 
fre(iuently  react  to  the  poisoning  by  developing  vomiting  or 
convulsions,  &c.,  at  an  early  stage  of  the  toxiemia,  and  with 
appropriate  treatment  they  should  recover.  Unfortiuuitely, 
however,  the  majority  of  hospital  patients,  not  being  warned, 
took  no  notice  of  the  minor  symptoms  which  would  have  in- 
dicated the  danger.  As  regards  venesection,  he  had  found 
it  of  use  in  controlling  tla-  convulsions.  Its  good  effect  de- 
pended on  its  early  use  and  the  amount  of  blood  removed. 
He  consequently  always  bled  his  patients,  from  twenty  to 
forty  ounces,  at  once.  It  had  stopped  the  convulsions  in  nuiuy 
t)f  iiis  casL'S,    and  with  otlirr  treatuient   liad   Iu1]h'(1    towartls 
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their  recovery.  In  some  cases  although  the  fits  were  con- 
trolled, he  found  there  was  no  other  improvement  in  the 
patient's  condition.  He  believed  that  very  many  of  the 
good  results  got  by  early  operation  were  due  to  the  bleeding 
induced. 

Dk.  Alfred  Smith  was  interested  in  the  suggestion  that 
the  various  manifestations  of  puerperal  toxaemia  should  be 
covered  by  one  general  term.     In  the  premonitory  symptoms 
of  eclampsia  great   stress   is   now   laid   on   increasing   blood 
pressure.       When  the  standard  premonitory  symptoms  are 
present  undoubtedly  eliminating  treatment  should  be  tried. 
If  this   fails   and   eclamptic   seizures   supervene,    immediate 
Caesarean  section  gives  best  results.   One  large  foreign  clinique 
had  over  five  hundred  cases  without  a  death.     In  Dr.  Gibson's 
case,  which  he  knew,  the  patient  had  been  for  some  time  on 
an    eliminating    water    and    milk    dietary^    yet    convulsions 
occurred,  and  Caesarean  section  was  successfully  carried  out. 
The  PRESmENT  said  he  thought  the  present  nomenclature 
satisfactory.     All  the  conditions  might  be  due  to  toxaemia, 
which  might  be  the  primary  disease,  while  the  haemorrhage, 
vomiting  and  fits  were  only  the  individual  exhibition  of  the 
disease.       This  individual  exhibition  was   also   seen   in  the 
varying  intensity  of  eclampsia ;  some  patients  died  profoundly 
poisoned  with  few  fits,  while  others  had  numerous  fits  and 
evidently  little  poisoning.     As  to  the  treatment,  he  thought 
that  bleeding  when  carried  out  as  it  was  fifty  or  sixty  years 
ago    gave  good  results,  but  he  would  follow  that  introduced 
by  Dr.  Tweedy  as  probably  the  best  at  present.     The  value 
of  blood  pressure  was  greatly  diminished  by  the  want  of  rea- 
sonable limits  in  normal  health  amongst  individuals. 

In  reply  Sir  William  Smyly  said  that  the  main  point  in 
his  paper  was  to  show  that  there  was  a  definite  disease,  and 
that  convulsions,  coma,  htemorrhnges,  albuminuria  and  liigli 
blood  pressure  were  only  comjjlications  of  that  disease.  It 
was  desirable  that  they  should  be  includi'd  imdor  one  name, 
and  not  treated  as  separate  entities. 


ON  INJURIES  TO  PEEIPHERAL  NERVES  AND 
THEIR  HrROrCAIj  TREATMENT. 

By   FRANK  C.  PURSER,  M.l).,    :\Iaj()k,   R.A.M.C.  ; 
Physician   to   Morcor's  Hospital,   Dublin. 

[Read  in  tlio  Soction  of  Surgery,  April  7,  1016.] 

A  PROBLEM  that  is  frequently  before  us,  and  one  that  is 
very  perjilexing,  is  that  of  deciding  on  the  condition  of 
some  injured  peripheral  nerve  and  advising  as  to  its  treat- 
ment. Jt  is  the  question  on  which  I  am  asked  for  an 
opinion  perhaps  more  often  than  in  any  other ;  and  I 
acknowledge  that  almost  every  case  presents  some  diffi- 
culty. No  case  requires  more  than  these  to  be  judged  on 
its  own  merits  and  not  by  any  rule  of  thumb.  And  after 
a  most  conscientious  examination  and  consideration  of  the 
merits,  subsequent  developments  often  prove  one  to  have 
been  a  bad  prophet.  Cases  in  which  operation  has  been 
confidently  recommended  have  improved  surprisingly  be- 
fore it  was  undertaken,  and  others  in  which  physicotherapy 
and  time  seemed  all  that  was  needed  to  effect  perfect 
recovery,  have  consunicd  much  ;if  lioth  with  but  dis- 
appointing results.  This  experience  is  pretty  general. 
The  difficulties  lie  largely  in  the  number  of  the  factors — 
many  of  them  incalculnMc — which  have  to  be  taken  into 
consideration  ;  and  to  some  cxlcut  in  the  examination  of 
(he  patients,  many  of  whom,  to  say  the  least  of  it.  do  not 
over-exert  themselves  in  helping  the  examiiu'r.  By  this 
comnumication  to-night  on  the  treatment  of  injured  peri- 
pheral nerves  I  hope  to  start  discussion,  and  to  hear  the 
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experience  of  others.  I  shall  deal  only  with  those  aspects 
of  the  question  which  may  be  expected  to  interest  the  sur- 
geon and  physician  alike. 

In  the  first  place,  certain  considerations  are  necessary 
in  examining  these  cases. 

When  a>  mixed  nerve  is  cut  across  there  follows,  of  course, 
as  a  result,  paralysis  of  sensation  and  of  motion  in  the  skin 
area  and  muscles  supplied  by  that  nerve.  When  a  nerve 
is  not  wholly  divided,  but  only  partially,  there  are  at  least 
modifications  of  normal  sensation  and  motion.  Now,  as  a 
correct  judgment  of  the  condition  and  progress  of  an 
injured  nerve  depends  on  a  just  estimate  of  its  loss  of 
function,  and  especially  on  loss  of  sensib'lit}  in  the  area  it 
supplies,  I  must  delay  a  little  in  considering  these  pre- 
liminaries. Loss  of  sensation  is  two-fold ;  it  is  a  loss  in 
the  cutaneous  area  and  loss  in  the  deeper  structures, 
muscles,  tendons,  Sec,  supplied  by  the  divided  nerve. 
These  two  sorts  of  sensibility,  the  cutaneous  or  superficial 
and  the  deep,  are  distinct  from  one  another.  I  emphasise 
this  point,  though  I  know  it  is  well  recognised  theoreti- 
cally, for  I  think  that  it  is  not  so  well  recognised  in  prac- 
tice, with  the  result  that  one  reads  some  otherwise  in- 
explicable accounts  of  very  rapid  return  of  nerve  function 
after  operation. 

Cutaneous,  or  superficial,  sensibility  comprises  the  re- 
cognition of  light  touches  as  such  and  of  their  correct 
localisation,  It  allows  one  to  recognise  as  separate  two 
points  when  simultaneously  applied — what  has  come  to  be 
known  as  the  "  compass"  test.  Tt  comprises  also  the 
locognition  of  the  painful  sharpness  of  a  |>in-prick  and  the 
discrimination  of  temperatures  even  when  they  differ  from 
one  another  by  only  a  few  degrees.  Chief  reliance  is  to  be 
placed  ou  the  modifications  of  cutaneous  sensibility. 
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Deep  sensibility  is  less  easily  judged,  and  even  in  very 
complete  injuries  does  not  seem  always  to  be  absent.  As 
far  as  our  present  enquiry  goes,  it  concerns  the  recognition 
of  pressure  as  a  "  touch  "  more  or  less  heavy  on  the  skin 
and  subjacent  structures,  and  a  sense  of  pain  when  the 
pressure  is  severe.  It  will  be  readily  understood  from  thLs 
that  care  must  be  taken  in  testing  cutaneous  sensibility  not 
to  stimulate  deep  sensibility.  In  testing  the  cutaneous 
sense  of  touch,  only  cotton  wool  must  be  used,  or  some- 
thing equally  light.  Many  use  a  j5nger  tip,  but  no  matter 
how  delicately  applied  it  is  far  too  heavy.  It  causes  de- 
formity of  the  shape  of  the  skin,  and  in  so  doing  stimulates 
deep  sensibility.  Indeed,  so  much  is  the  lightness  of  the 
object  applied  to  be  insisted  on  that  I  warn  you  that  if  you 
are  meditating  making  a  contribution  to  the  study  of  sen- 
sation, it  will  not  receive  the  respectful  consideration  of 
neurophysiologists  unless  the  cotton  wool  used  be  of  long 
staple  like  that  used  by  jewellers.  For  a  similar  reason  a 
wire  pin,  which  is  alw-?.ys  blunt,  should  not  be  used  for 
testing  the  sense  of  pain.  Its  application  will  often  be 
acknowledged — but  only  as  a  deep  touch — where  a  needle 
or  a  steel  pin  are  not  felt  at  all. 

The  local  condition  of  the  part  to  be  tested  must  also 
be  considered ;  it  should  be  comfortably  sujiported  and 
pleasantly  warm.  And  the  patient  himself  should  be  com- 
fortable and  as  willing  as  possible  to  give  help.  The  man 
who  wants  his  tea,  or  for  some  other  reason  resents  your 
coming  just  when  you  do,  will  give  much  less  accurate 
answers  than  he  will  give  next  day  when  tlio  sun  is  shining 
and  you  are  welcome.  This  reference  to  sunshine  is  not 
a  mere  pleasantry  ;  there  is  no  doubt  that  in  any  but  crude 
testing  a  bright,  fresh  day  conduces  to  answering  quilp 
ap|)ro('ial)ly  more  accurate  than  is  obtainable  on  a  damp. 
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gloomy  one.  It  is  always  wise  to  have  as  few  spectators 
as  possible. 

When  a  mixed  nerve,  then,  is  divided  in  continuity — 
e.g.,  the  median  at  the  elbow — the  sensory  loss  is  a  failure 
to  recognise  pressure  over  some  of  the  flexor  muscles  of  the 
forearm,  and  a  loss  of  sense  of  touch  of  cotton  wool,  of  the 
painfulness  of  a  pin-prick,  and  of  temperature  in  an  area 
corresponding  pretty  accurately  to  the  cutaneous  distribu- 
tion of  the  nerve  as  given  in  anatomical  text-books.  Motor 
tx)wer  will  be  lost  in  the  muscles  whose  branches  of  supply 
are  given  off  distal  to  the  level  of  section. 

But  this  statement  is  not  exactly  the  truth.  Those 
stimuli  which  can  be  increased  in  degree  without  altering 
their  character — the  stimuli  of  pain  by  pricking  and  of 
temperature  are  wholly  lost  only  over  an  area  considerably 
less  than  that  of  the  anatomical  distribution  of  the  nerve — 
so  that,  in  the  ca.^e  of  the  median,  as  far  as  the  palm  is 
concerned,  while  all  sense  of  touch  is  lost  in  the  anatomical 
distribution  of  the  nerve,  recognition  of  severe  pin-pricks 
and  the  extremer  degrees  of  temperature  are  lost  only  in 
two  fingers  and  a  portion  of  the  palm. 

If  the  nerve  is  left  divided  the  area  where  all  sensibility 
is  lost  tends,  for  some  reason,  to  shrink — and  not  as  we 
might  think,  to  enlarge  ;  and  on  the  motor  side  the  muscles 
waste  and  undergo  changes  (that  are  of  clinical  value)  in 
their  reactions  to  electricity.  Later,  if  care  be  not  taken 
to  prevent  it,  the  opponents  of  the  paralysed  muscles  will 
shorten  and  contractions  will  occur,  and  the  tissues  in  tbe 
area  supplied  may  undergo  tropic  changes,  and  any  trifling 
injury  be  long  in  healing. 

But  if  the  divided  nerve  be  promptly  sutured,  and  the 
wound  heals  without  suppuration,  recovery  of  power  and 
of  sensibility  may  be  expected.     Motor  power,  and  with 
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it  some  return  of  electrical  exciteability,  may  be  hoped  for  m 
about  nine  months.  Sensation  is  recovered  more  slowly. 
Between  two  and  four  months  after  suture  the  wholly 
anopsthetic  area  begins  to  shrink,  and  by  the  end  of  a 
year  it  is  altogether  responsive  to  pin-pricks  and  the  ex- 
tremer  degrees  of  temperature.  The  lighter  degrees  of 
sensation — of  touch,  localisation  and  fine  discrimination  "of 
temperature — are  not  so  quick  in  leturning.  They  take 
twelve  to  eighteen  months.  Last  of  all  to  return  is  the 
power  of  localising  touches  correctly  and  appreciating  the 
simultaneous  application  of  two  points.  And  even  when 
objectively  sensation  is  wholly  recovered  there  remains 
often  for  a  year  or  two  a  subjective  sense  of  "  something 
different  "  in  the  affected  hand — a  numbness  when  stimu- 
lated, or  a  cold  feeling. 

All  these  times  are  only  a|)proximnte.  and  vary  greatly 
in  different  cases.  Recovery  depends  on  many  things  be- 
sides the  skill  of  the  surgeon.  The  younger  the  patient 
and  the  nearer  to  the  |)eriphery  the  injury,  and  the  more 
assiduous  the  post-operative  treatment,  the  better  the  prog- 
nosis. Suppuration  in  the  wound  makes  the  outlook 
worse.  An  injury  close  to  the  spinal  cord  will  recover 
slowly  and  imperfectly.  And  recovery  depends  on  the 
nerve  involved.  In  a  norvc  lil^c  the  nuisciilospiral  it  is 
better  than  in  the  iilnai-.  which  sujijilies  nniscles  of  highly 
specialised  action. 

These  shcrt  remarks  will  snilicc  to  sh(>w  what  may  bo 
expected,  at  best,  in,  say,  a  glass-cut  median  nerve  which 
has  been  sutured  within  a  few  hours  of  being  injured. 
I'nfortunately  a  wholly  complete  recovery  is  not  the  rule 
under  even  the  most  favourable  circumstance's.  Some 
weakness  or  noticeable  sensory  defect  remains.  Less  still 
can  it   be  expeeted  in  the  iujniies  iuflieled  in  war.  wh(>re 
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we  have  to  deal  with  men  who  are  often  run-down  in 
health,  whose  wounds  are  septic,  whose  muscles  and 
nerves  have  been  of  necessity  left  unattended  to,  and  who 
are  .siifferino  from  bruises,  lacerations,  fractures,  and  other 
extra-neural  complications.  In  these  cases  diagnosis  and 
advice  as  to  treatment  are  matters  of  particular  difficulty  y 
they  take  time  to  be  arrived  at,  and  are  rarely  to  be  decided 
at  a  single  examination. 

Nerve  injuries  fall  into  two  groups. 

A  group,  numerically  far  the  smaller,  in  which  there  is 
persistent  total  loss  of  function,  and  a  group  in  which  there 
is  partial  loss  of  function.  A  case  in  either  grou]i  may  be 
complicated  by  pain  or  by  hypera^sthesia. 

Total  or  partial  loss  of  function  may  be  due  to  complete 
or  incomplete  anatomical  discontinuity  of  a  nerve.  Or 
they  may  be  due  to  the  pressure  of  exudate,  haemorrhage, 
fragment  of  a  projectile,  or  of  bone,  &c.,  without  any  dis- 
cernible anatomical  lesion  at  all — a  physiological  discon- 
tinuity, and  either  total  or  partial  discontinuity,  but  especi- 
ally the  latter,  may  be  associated  with  pain  or  with  hyper- 
a^sthesia.    Let  us  consider  the  case  of  total  loss  of  function. 

It  must  be  remembered  that  often  as  the  result  of  a 
violent  blow  from  a  projectile  a  whole  limb  may  show  both 
motor  and  sensory  paralysis,  and  this  without  any  dis- 
cernible nerve  lesion  at  all.  This  paralysis — ascribed  to 
shock  to  the  nerve — usually  clears  up  rapidly  and  com- 
pletely in  a  fortnight.  One  sees  little  of  it  at  home.  And, 
again,  one  must  remember  in  making  a  diagnosis,  that 
paralysis  of  a  functional  or  hysterical  nature  often  occur 
with,  or  independently  of,  organic  lesions  of  the  peripheral 
nerves.  It  is  often  difticult  enough  to  detect  these,  but  the 
fact  that  the  sensory  loss  is  generally  of  a  "  glove  "  or 
"sock"  distribution  and  does  not  correspond  to  a  entaneons 
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area  of  any  nerve  or  nerves,  that  there  are  no  vaso-motor 
or  trophic  changes,  and  that  the  muscles  react  readily  to 
Faradism  will  help  to  settle  the  question.  And  a  careful 
enquiry  into  the  circumstances  of  the  injury  and  paralysis 
will  also  help.  I  have  at  present  under  treatment  a  rather 
extreme  case  which  illustrates  these  points  :  a  man  with  a 
healed  but  formidable-looking  scar  about  three  inches 
below  his  right  elbow  joint.  The  scar  surrounds  about 
three-fifths  of  the  forearm.  The  arm  below  the  scar  Ls 
very  thin  in  comparison  with  the  left  arm,  and  there  is 
total  paralysis  of  the  muscles  supplied  by  the  musculospiral 
and  ulnar  nerves,  and  almost  complete  paralysis  of  those 
supplied  by  the  median.  The  man  had  been  considered 
unfit  for  service  on  account  of  this  paralysis  of  the  arm, 
but  on  one  case  sheet  there  was  a  diagnosis  of  hysteria, 
and  he  was  sent  to  me  for  further  opinion.  The  muscles 
I  found  all  reacted  to  Faradism  readily.  There  was 
anfpsthesia  to  touch  and  pain  and  temperature  as  high  as 
the  scar,  and  in  the  whole  forearm,  though  certainly  some 
cutaneous  nerves  must  have  escaped  the  original  lacera- 
tion. There  was  no  vaso-motor  change,  and  on  making 
an  enquiry  into  the  history  of  the  condition  I  found  the 
scar  was  due  to  a  crush  by  a  cask  edge  ten  years  before 
he  had  enlisted,  which  was  eight  years  ago.  He  had  been 
in  Flanders  several  months,  and  had  been  sent  home  with 
a  slight  flesh  wound  in  the  contra-lateral  shoulder.  The 
paralysis  came  on  suddenly  on  his  receiving  orders  to  join 
his  regiment,  orders  which  came  at  the  same  time  as  a 
domestic  tragedy  at  homo  and  U(>ws  of  the  death  of  his 
brother  in  action  abroad.  T  have  seen  several  other  cases 
wliero  a  sho<i  tluough  the  forearm  resulted  in  quite 
un('<|nivocal  functional  jtaralysis,  motor  and  sensory, 
which  had  been  accepted  aa  organic,  and  reported  accord- 
ingly. 
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But  having  made  sure  that  the  total  loss  of  function  is 
organic  one  must  decide  what  to  do.  There  is  no  sign  or 
symptom  that  will  enable  one  to  decide  whether  the  nerve 
is  severed  or  involved  in  inflammatory  tissue.  The  proper 
treatment  in  such  a  case  seems  to  me  to  be  to  record 
exactly  the  sensory  loss  and  the  motor  loss  with  the  elec- 
trical reactions,  but  especially  the  sensory  loss.  Improve- 
ment in  sensibility  will  be  recognised  long  before  improve- 
ment in  motility,  and  on  the  change  of  sensory  symptoms 
one  can  make  some  estimate  as  to  the  condition  of  the 
nerve.  Should  there  be  no  change  in  six  weeks  or  two 
months  I  think  the  nerve  should  be  exposed.  If  it  be 
found  divided  it  must  be  sutured  ;  if  only  compressed  it 
must  be  freed.  The  outlook  in  the  two  cases  is  different. 
No  very  great  recovery  can  be  hoped  for  in  secondary 
suture,  and  what  does  come  is  often  rather  long  in  coming. 
But  much  more  may  be  expected  both  in  completeness  and 
rapidity  of  recovery  in  a  nerve  that  is  only  compressed  in 
a  scar. 

Cases  of  complete  nerve-division  are  very  seldom  asso- 
ciated with  nmch  pain.  I  have  never  seen  such  a  case 
with  any  pain  to  speak  of.  But  if  it  do  occur  it  is  in  the 
same  category  as  the  nerves  in  a  painful  amputation 
stump,  and  should  be  dealt  with  similarly. 

It  is  of  the  utmost  importance  that  the  injured  part 
should  be  well  cared  for  while  awaiting  developments,  and 
after  operation  if  that  be  undertaken.  The  essentials  are 
that  the  limb  should  be  rested  and  kept  warm,  and,  most 
necessary  of  all,  that  the  paralysed  muscles  should  be  kept 
constantly  relaxed.  Massage  to  these  and  passive  move- 
ment of  all  joints  to  prevent  contractures,  and  the  applica- 
tion of  any  form  of  electricity  to  which  the  muscles  may 
respond,  are  to  be  juactised.     If  the  muscles  resi)ond  to  no 
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electric  treatment  its  application  is  but  waste  of  time. 
The  effect  of  relaxation  on  paralysed  muscles  can  some- 
times be  shown  verv  well.  I  have  seen  cases  of  drop- wrist 
where  no  reasonable  electrical  stimulation  gave  any  con- 
traction in  the  extensors,  till  they  had  been  relaxed  by 
means  of  a  splint  for  three  or  four  days,  when  it  was  easy 
enough  to  induce  one. 

Now  let  us  consider  the  much  larger  group  of  cases  of 
imrtially  divided  nerves.  In  these  cases  symptoms  vary 
from  at  most  complete  motor  and  sensory  loss  to  no  more 
than  a  subjective  appreciation  of  abnormality.  Often  the 
motor  loss  seems,  as  far  as  one  can  compare  the  two,  oul 
of  all  proportion  to  the  sensory  loss.  The  sensory  loss 
may  be  entirely  overlooked  in  a  superficial  examination. 
But  it  is  by  it  that  one  can  judge  more  than  by  any  other 
the  progress  of  a  case.  The  history  of  this  injury  will 
illustrate  all  these  points.  A  man  was  hit  by  a  bullet 
which  fractured  the  humerus  in  the  lower  third  and  in- 
cidentall\"  caused  paralysis  of  tlu'  whole  forearm  and  band. 
The  median  and  ulnar  supplied  areas  rai)idly  recovered, 
but  the  muscles  supplied  by  Ihe  nuisculospiral  were 
obviously  more  deeply  involved.  The  wound  was  a  little 
septic-  at  the  time,  and  no  opei'alion  was  contemplated — 
this  was  three  months  after  the  injury.  1  was  asked  to  .see 
him,  and  T  gathered  that  .sensation  was  considered  to  be 
normal.  When  his  s[)lint  was  removed  he  had  drop-wrist, 
and  it  .was  not  easy  to  get  any  electrical  redactions  at  all. 
1  tested  sensation,  and  he  never  failed  to  acknowledge  the 
stimnlus,  and  he  matle  ik)  remarks  on  the  .sensation  it  [>ro- 
duced.  I  was  going  to  wiite  sensation  down  as  perfect, 
but  Inst  I  askcMJ  bini  as  to  comparison  between  tlu'  two 
hands—  and  he  said  it  was  "  (piite  dilVeicnt  "  from  the  left 
hand.      I   then  tested  him  with  the  compasses  and  tested 
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his  power  of  localisation.  Both  were  very  detective.  One 
month  afterwards  the  voluntary  motor  power  was  as 
absent  as  before,  the  wound  had  healed,  and  prospects  ci 
having  to  operate  were  distantly  contemplated.  But  I 
found  that  although  sensation  was  still  subjectively  "quite 
different  "  from  the  left  hand  ix)wer  of  appreciating  two 
points  as  such  had  greatly  improved,  and  localisation  was 
perfect.  Six  weeks  later  very  fair  voluntary  power  had 
returned  in  the  extensors,  and  this  is  steadily  increasing. 
(Charts  were  shown  illustrating  this  and  other  sensory 
abnormalities). 

The  retm'n  of  power  and  sensation  in  a  partially  divided 
nerve  is  due  to  the  release  of  the  nerve  from  the  pressure 
of  haemorrhages  or  inflannnatory  exudation.  It  is  not  due 
to  the  downgrowths  of  proximal  axis  cylinders  and  their 
fortuitous  linking  up  with  the  distal  remains  of  the  nerve. 
Once  inflammation  has  come  to  an  end  the  loss  of  function 
becomes  stationary.  The  question  then  arises  whether 
to  operate  or  to  leave  alone.  The  general  considerations 
which  I  have  enumerated  will  guide  here  as  in  the  case  of 
a  wholly  divided  nerve.  No  complete  cure  can  be  looked 
for,  and  sometimes  things  are  made  worse  by  operation. 
If  contractures  have  formed  it  is  waste  of  time  operating. 
Speaking  generally,  in  the  majority  of  cases  it  will  be 
found  inadvisable  to  operate.  (There  is  great  luck  in 
getting  a  good  result,  and  the  chance  of  making  things 
worse  is  not  negligible  even  with  the  most  skilled.  The 
patient  will  be  advised  not  to  risk  a  little  power  in  his  own 
hand  for  twice  as  much  on  the  knees  of  the  gods.) 

But  there  are,  I  think,  two  very  definite  calls  for  opera- 
tion. The  first  is  where  all  inflannnation  has  subsided 
and  the  [)atient  is  left  with  little  or  no  power  and  fairly 
good  sensibility.     The  risk  of  losing  the  sensibility  may 
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well  be  taken  on  even  an  offchance  of  getting  back  power. 
And  another  definite  indication  for  operation  is  the 
presence  of  severe  pain  or  of  hyperajsthesia.  Pain  is  a 
much  more  common  complication  in  partial  nerve  division 
than  it  is  in  cases  of  total  division,  and  it  is  of  a  par- 
ticularly, in  the  lay  sense,  "unnerving"  kind.  To  rid  the 
victim  of  it  it  is  well  even  to  risk  much  motor  loss.  But  the 
disabling  factor  of  the  pain  must  be  weighed  against  the 
disablement  of  a  paralysed  nerve,  and  treatment  on  anal- 
gesic lines  should  be  extensively  tried  before  more  radical 
measures.  It  might  be  well  in  some  cases  to  consider  the 
relief  of  pain  by  injecting  alcohol  into  the  sheath  of  a  nerve 
— even  of  a  mixed  nerve.  Its  effects  wear  off  in  time,  and 
by  then  perhaps  the  pain  might  be  found  to  have  worn 
off,  too,  and  a  fairly  functioning  nerve  be  left. 

Apropos  of  pain  and  hyj^eriusthesia ,  it  is  necessary  to 
say  a  w'ord  about  trophic  disturbances.  In  my  experience 
they  are  not  very  great,  but  in  cases  where  there  is  much 
pain,  in  these  the  trophic  changes  have  been  more  marked. 
Any  procedure  w'hich  will  leave  the  affected  area  a  sense 
of  pain  on  pricking  and  even  a  crude  ai)preciation  of  tem- 
[lerature  will  probably  protect  it  against  any  gross  trophi.. 
changes. 

I  now  come  to  discuss  what  may  be  done  at  operation. 
It  is  a  matter  I  feel  shy  at  introducing,  and  I  would  not 
have  had  the  presumption  to  do  so  at  all  had  it  not  been 
liintt'd  to  me  that  my  doing  so  would  nt)t  be  taken  amiss. 

1  have  spoken  of  the  dilticulties  of  deciding  whether  to 
operate  or  not,  and  iiave  [H)inted  tiiem  out  rather  than 
solved  them.  The  ditlHculties  of  tccJntiijiir  in  operating 
are  outside  my  |)ersonal  exitcricncc.  hut  I  see  that  they 
are  very  great,  and  I  have  endless  admiration  for  the  skill 
that  overcomes  them. 
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There  are  some  main  guiding  rules.  One  is  that  no 
operation  should  be  undertaken  unless  the  wound  be 
healed,  or  at  least  aseptic.  The  chances  of  suturing  giving 
any  other  result  than  a  bulb  of  fibrous  tissue  would  be 
none.  Another  rule  is  that  a  nerve  must  be  handled  with 
the  extremity  of  gentleness.  Indeed,  it  should  never  be 
caught  up  at  all  or  held  back  on  a  hook,  but  lifted  by  its 
sheath.  This  is  to  avoid  injury  to  the  delicate  nerve 
elements  themselves  and  also  to  avoid  hfcmorrhage  into 
the  nerve  or  its  sheath,  for  any  exudation  will  lead  to  sub- 
sequent development  of  obstructing  fibrous  tissue.  I  have 
seen  it  done,  and  often  heard  it  stated  that  a  man's  leg 
may  be  lifted  off  the  table  by  his  exposed  sciatic  nerve — 
but  the  best  results  seem  to  be  got  when  force  is  perfected 
in  gentleness.  And  this  gentleness  must  be  extended  to 
the  dissection  of  scar  tissue  from  around  a  nerve  to  avoid 
the  exudation  that  may  lead  to  more  scar  tissue.  Some 
surgeons  claim  that  they  have  spent  up  to  four  hours  in 
such  dissecting,  and  found  the  results  justified  the  time 
and  care  spent.  In  German  reports  I  have  seen  it  stated 
that  this  dissection  may  be  greatly  helped  by  the  injection 
into  the  nerve  sheath  of  normal  saline  solution.  Finally, 
in  suturing  a  nerve  the  most  exact  apposition  of  the  nerve 
fibres  in  the  divided  ends  must  be  aimed  at.  No  other 
expedient  is  of  any  avail. 

A  question  will  arise  in  the  numerous  cases  in  which  a 
spindle  or  bulb  of  fibrous  tissue  is  found  in  the  course  of  a 
nerve.  Should  it  be  removed  or  left?  Neither  eye  nor 
finger  can  tell  how  much  nerve  fibre  or  how  little  traverses 
it.  The  loss  of  function  found  by  clinical  examination 
must  be  borne  in  mind,  and  if  it  be  thought  reasonable  that 
resection  and  secondary  suture  will  give  better  results  let 
it  be  done.  l^ut  no  recognisiil)I{^  intact  linndlo  of  norve 
fibres  should  ever  be  severed. 

T.  O 
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In  resection  the  nerve  should  be  cut  with  a  razor. 
Scissors,  be  they  ever  so  sharp,  crush  the  nerve  fibres, 
and  crushing  is  the  surest  vt^ay  to  stop  their  growth.  The 
nerve  should  be  cut  till  the  fibrils  are  plainly  visible,  and 
then  the  two  ends  must  be  brought  into  the  exactest 
apposition  and  under  as  little  tension  as  possible — and  the 
whole  must  be  as  dry  as  possible  and  protected  from 
exudation  as  much  as  possible  by  a  sleeve  of  vein,  Cargile 
membrane,  or  layers  of  fat. 

When  a  nerve  is  ready  for  suture  it  may  be  that,  despite 
all  stretching  and  flexing  of  joints  to  relax  it,  the  ends 
cannot  be  brought  into  apposition.  The  prognosis  is  bad 
then.  Of  all  the  "  bridges  "  that  have  been  made  be- 
tween the  ends,  none  offer  so  good  a  chance  of  success  as 
the  insertion  of  a  piece  of  sensory  nerve  from  the  patient 
himself.  And  no  "  bridge  "  of  nerve  over  four  inches  in 
length  can  be  expected  to  function.  I  have  heard  of  much 
longer  "bridges"  being  successfully  laid.  But  four 
inches  is  on  the  long  side.  Perhaps  next  best  is  a 
"  bridge  "  taken  from  an  amputated  limb.  A  nerve  from 
a  rabbit  or  other  animal  is  useless.  And  there  Is  no 
unequivocal  evidence  that  guides  like  a  portion  of  vein, 
decalcified  bone,  or  strands  of  catgut  ever  lead  to  any  re- 
covery or  continuity. 

Should  approximation  of  the  ends  be  impossible,  and 
bridging  also  fail ,  some  result  may  be  hoped  for  by  grafting 
one  nerve  into  another.  This  is  done  by  suturing  an  end 
into  a  notch  made  in  a  sound  nerve.  This  o[>eration  is 
common  enough  as  regards  the  facial  and  spinal  accessory 
nerves  or  the  facial  and  hypoglossal,  it  is  less  common  in 
the  case  of  nerves  in  the  limbs.  It  has  been  done,  how- 
ever, successfully  in  the  case  of  the  median  and  ulnar. 
The  first  fully  successful  case  was  one  where  the  median 
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was  divided  in  its  length  and  one  portion  joined  with  the 
peripheral  end  of  the  accidentally  divided  musculospiral. 
At  the  end  of  two  years  and  three  months  there  was  good 
power  in  all  the  extensor  muscles  of  the  wrist  and  fingers, 
but  not  of  the  thumb. 

In  these  cases  of  nerve  anastomosis  there  must  be  a  sort- 
ing out  and  re-arrangement  for  transmission  of  impulses 
in  the  spinal  cord.  At  first,  as  in  the  case  of  the  spinal 
accessory  and  facial  anastomosis  there  is  an  associated 
movement,  but  in  the  course  of  time,  as  the  cord  accom- 
modates itself,  this  becomes  dissociated.  A  rather  more 
recent  form  of  anastomosis  is  the  insertion  into  the  trunk 
of  a  sound  nerve  of  both  the  proximal  and  peripheral  ends 
of  the  divided  nerve.  Here  the  spinal  cord  has  to  make 
no  rearrangements.  Impulses  will  pass  to  it  and  from  it 
by  the  normal  segmental  roots.  The  main  line  of  the  un- 
injured nerve  has  double  traffic  over  part  of  its  length.  I 
have  seen  no  detailed  accounts  of  this  method,  but  pre- 
liminary reports  are  favourable. 

In  isolating  a  ' '  flap  ' '  of  sound  nerve  care  must  be  taken 
not  to  take  too  much.  Apparently  one-quarter  or  one- 
third  of  the  nerve  can  be  divided  without  noticeable  loss 
of  function — it  is  this  fact  that  makes  nerve  anastomosis 
possible  at  all.  But  a  nerve  must  not  be  notched  close  to 
a  branch,  for  there  the  fibres  going  to  make  up  the  branch 
are  segregated  into  one  bundle,  and  this  bundle  may  be 
divided  wholly  in  the  raising  of  the  flap. 

I  have,  perhaps,  not  been  as  optimistic  about  the  chances 
of  surgery  in  these  injuries  as  would  be  comj^limentary  at 
a  surgical  meeting.  This  is  not  from  want  of  ap]ireciation 
of  surgery,  but  it  is  from  an  appreciation  of  the  very  real 
difficulties  the  surgeon  has  to  face.  It  is  difficult  enough 
to  deal  with  the  nerve  when  it  is  found  ;  it  is  sometimes 
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more  difficult  still  to  find  it.  I  believe  the  possibilities  of 
surgery  are  increasing  in  this  field  ;  but  I  think  if  neuro- 
plasty  is  to  have  the  success  of,  say,  abdominal  surgery, 
that  even  the  simplest  operation  will  have  to  be  looked  on 
as  of  necessity  a  lengthy  business,  so  that  the  greatest 
patience  and  care  may  be  exercised  in  securing  complete 
isolation  and  accurate  apposition  of  the  nerve-endings,  with 
Ihe  minimum  of  tension  and  the  minimum  of  handling. 


BULLET  WOUNDS  OF  NERVES  AND  THEIR 
TREATMENT. 

By  W.    S.    HAUGHTON,   M.D.  ; 
Surgeon  to  Steeveus'  Hospital,  Dublin. 

[Read  iu  the  Section  of  Surgery,  April  7,  1916.] 

Anyone  with  experience  of  present  war  surgery  must  have 
been  struck  by  the  large  proportion  of  nerve  injuries 
which  occurs  in  bullet  or  shell  wounds  of  the  limbs. 

These  injuries  produce  motor  paralysis,  anaesthesia, 
and  sometimes  hyperesthesia. 

As  the  symptoms  vary  considerably  in  intensity,  distri- 
bution, and  rate  of  recovery,  it  may  be  useful  to  inquire 
into  three  points. 

1.  The  nature  of  the  injury. 

2.  Diagnosis  of  site  and  degree  of  injury. 

3.  Appropriate  treatment. 

First,  as  to  the  nature  of  the  nerve  injury  inflicted.  It 
is  a  matter  of  common  knowledge  that  nuiny  of  these 
G.S.W.  cases  when  recent  present  signs  of  motor  paralysis, 
which,  though  complex  on  admission  to  hospital,  proves 
transient,  and  completely  clears  uj)  in  a  few  weeks. 

For  instance,  amongst  my  own  cases  I  have  had  eight 
patients  admitted  with  complete  motor-paralysis  of  the 
posterior  interosseous  nerve,  "  drop-wrist,"  etc.  Some  of 
these  had  perfectly  clean,  aseptic  bullet  wounds  of  the 
forearm,  without  any  fracture;  others  had  largo  seiitic  and 
lacerated  wounds,  with  or  without  fracture.  Three  had 
small  "  wounds  of  entrance  "  and  enormous  "  wounds  of 
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exit,"  3  to  4  inches  long,  with  hernia  of  mnscle  or  bone. 
These  latter  were  supposed  to  be  due  to  so-called  ' '  ex- 
plosive bullets,"  the  generally  accepted  explanation  of 
this  phenomenon  being,  of  course,  that  the  modern  high- 
velocity  rifle  bullet  ("  spitz  bullet  "),  with  its  sharp  point, 
and  pronounced  curve  at  its  shoulder,  often  changes 
direction  on  impact,  and  thus  drives  through  the  tissues 
obliquely  or  transversely,  accumulating  a  pad  of  com- 
pressed tissue  in  front  of  it,  which  its  enormous  energy 
then  bursts  outwards  through  the  "  wound  of  exit." 

These  eight  cases  of  posterior  interosseous  paralysis  all 
cleared  up  in  periods  varying  from  six  to  twelve  weeks. 

In  these  cases  I  think  it  will  be  admitted  that  no  actual 
section  of  nerve  fibres  occurred,  as  the  recovery  period 
seems  too  short,  and  that  therefore  they,  and  many  others 
like  them,  may  be  classed  as  "  concussion  paralysis,"  in 
which  a  block  to  "  physiological  conduction  "  occurs  with- 
out any  "  anatomical  section  "  of  nerve  fibres. 

The  first  definite  illustration  of  this  "concussion  para- 
lysis" which  came  under  my  notice  was  that  of  an  old 
schoolfellow,  who,  during  the  South  African  War,  at  the 
battle  of  Spion  Kop,  was  shot  through  the  neck  and 
shoulder. 

The  "  muzzle-velocity  "  of  the  modern  rifle  bullet  1  have 
,seen  variously  computed  at  from  'i,'200  to  '2,800  feet  per 
second. 

"When  we  consider  the  enormous  energy  which  this 
represents,  compressed  into  a  projectile  of  the  density  of 
"  lead  "  (the  bullet's  nickel  mantle  is  merely  to  preserve 
its  shape  at  the  very  high  temperature  generated  by  fric- 
tion, etc.,  in  the  rifle  barrel),  we  gain  a  good  conception  of 
the  luoiiuMitum  and  destructive  power  of  a  bullet  when 
it  strikes  the  bodv. 
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The  explanation  of  "  concussion  paralysis  "  in  relation 
to  the  peripheral  nerves  is,  therefore,  not  far  to  seek,  if  we 
only  apply  the  common  laws  of  physics,  when  a  "  denser 
medium  "  with  a  given  momentum  strikes  a  "  rarer 
medium." 

The  result  is  a  "  wave,"  or  series  of  "  waves." 

By  the  "  laws  of  vibration,"  as  you  all  know,  a  "  positive 
wave  "  is  a  "  compression  ' '  disturbance  of  given  ampli- 
tude, depending  on  the  force  producing  it,  which  travels 
through  the  vibrating  medium  ;  this  is  immediately  fol- 
lowed by  a  "  negative  wave  "  of  equal  amplitude,  in  which 
the  particles  of  the  medium  or  tissue  move  in  the  opposite 
direction. 

As  a  familiar  illustration,  I  may  cite  throwing  a  stone 
into  a  pond  of  still  water.  Immediately  a  series  of  rings 
develop  on  the  surface,  and  spread  out  in  ever-widening 
circles.  Each  "raised  ring"  is  the  positive  wave,  fol- 
lowed surely  by  its  hollow  or  negative  wave.  This  is 
visible  on  the  surface.  But  as  the  stone,  or  centre  of  dis- 
turbance, passes  down  through  the  water,  it  produces  the 
same  conditions  of  vibration  along  its  path  until  its  motion 
is  arrested  by  the  earth,  which  in  its  turn  receives  and 
transmits  the  vibration. 

The  same  argument  may  be  applied  to  the  bullet  in  its 
passage  through  the  soft  tissues  of  the  body,  including 
nerves. 

This  "  compression  wave  "  set  u[)  in  the  tissues  produces 
a  shock  or  "concussion"  in  the  nerve,  the  intensity  of 
which  will,  naturally,  vary  with  the  size,  weight  and 
velocity  of  the  projectile,  and  also  in  proportion  to  the 
proximity  of  the  track  of  the  bullet  to  the  nerve  itself.  In 
these  varying  factors,  I  think  we  may  find  an  explanation 
of  the  variety  and  intensity  of  the  norvo  injury  inflicted. 
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As  it  appears  to  me,  there  are  five  mechanical  concep- 
tions of  the  various  nerve  injuries  inflicted  by  a  bullet. 

If  the  possibility  of  these  five  mechanical  conditions  be 
admitted,  we  have  the  explanation  of  at  least  five  degrees 
of  injury,  with  a  corresponding  variation  in  the  possible 
"  recovery  period." 

In  this  statement  I  have  not  alluded  to  the  complications 
due  to  "  sepsis,"  which,  with  its  resultant  scar  tissue,  will 
considerably  modify  results,  more  especially  where  partial 
or  total  section  of  the  nerve  has  taken  place. 

In  the  first  four  conditions  mentioned  above,  there  is  at 
least  the  "  ^wssibility  "  of  recovery  (in  the  absence  ot 
sepsis)  without  operation. 

In  the  last  (total  section),  there  is  the  "  certainty  "  that 
operative  interference  will  be  necessary. 

The  second  point  suggested  for  inquiry  is  the  diagnosis 
of  the  site  and  degree  of  nerve  injury  present  in  a  given 
case. 

Here  we  must  rely  on  the  help  of  neurologists.  I  think 
you  will  all  agree  that  we  in  Ireland  are  very  fortunate  in 
having  secured  the  services  of  such  a  skilled  neurologist  as 
Major  Purser. 

1  should  like  here  and  now  to  ex[)ress  by  personal  sense 
of  obligation  to  [Major  Purser  for  the  very  great  helj)  he  has 
given  me  at  all  times,  both  in  the  diagnosis  of  diflicult 
cases  and  in  suggestions  as  to  |)r()por  treatment. 

He  has  dealt  so  fully  with  the  various  problems  of  diag- 
nosis in  his  pai)er  to-night,  1  will  only  record  here  my 
personal  feeling — that  in  these  nerve  cases  every  elTort 
should  be  made  to  arrive  at  an  accurate  diagnosis  by  a 
careful  and,  if  possible,  "  repeated  "  examination  of  motor 
and  sensory  areas,  coupled  with  electrical  reactions. 
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If  there  is  to  be  loss  of  motor  and  sensory  function  from 
the  first,  coupled  with  loss  of  muscular  reaction  to  strong 
Faradic  stimulation  in  the  area  of  a  peripheral  nerve, 
most  workers  whom  I  have  been  able  to  consult  are  agreed 
that  surgical  interference  is  necessary,  and  at  the  earliest 
moment  that  the  healing  of  the  wound  will  permit. 

This  naturally  leads  to  discussion  of  the  appro- 
priate treatment. 

This  falls  under  various  heads — (a)  The  necessity  or 
otherwise  for  operation.  (6)  The  best  time  to  operate. 
(c)  The  type  of  operation,     (d)  Other  details  of  treatment. 

The  cases  one  has  to  deal  with  are  of  three  kinds.  1st. 
Those  which  cannot  recover  without  operation.  •2nd.  Those 
which  uiay  recover  without  operation.  3rd.  Those  which 
almost  certainly  will  recover  without  operation. 

The  first  class  is  easily  recognised,  having  total  loss  of 
sensation  and  motor  power  in  the  distribution  of  a  particular 
peripheral  nerve,  accompanied  by  loss  of  Faradic 
irritability,  strong  stimuli  being  used.  When  these  con- 
ditions persist,  most  surgeons  are  agreed  that  an  early  ex- 
ploration of  the  nerve  should  be  undertaken,  and  if  it  be 
found  cut,  that  the  damaged  ends  should  be  resected  till 
healthy  fibres  appear,  and  that  the  ends  should  then  be 
carefully  sutured  with  fine  needles  and  fine  suture  material. 
Two  or  three  supporting  sutures  beng  passed  at  some  dis- 
tance from  the  freshly  resected  faces  of  the  nerve,  and  then 
an  accurate  suture  of  the  sheath  all  round. 

Of  course  a  condition  precedent  to  any  nerve  operation 
must  be  asepsis.  The  wound  should  be  well  and  lirmly 
healed  for  three  or  four  weeks  before  any  operation  is 
undertaken  ;  and  the  strictest  asepsis  maintninod  in  every 
detail  of  the  ojjeration  environment. 


218  Bullet  Wounds. 

If  a  bullet  wound  presenting  the  above  symptoms  heals 
rapidly  and  aseptically,  an  early  operation  is  advisable. 
Just  how  long  the  case  should  be  watched  before  inter- 
fering is  a  matter  of  opinion.  Some  workers  of  experience 
suggest  in  such  a  wound  not  less  than  three  months  from 
date  of  injury,  but  as  soon  as  possible  after  that  date. 

The  second  class  of  cases,  those  which  may  recover, 
without  operation,  are  very  numerous;  and  in  these  it  is 
not  easy  to  follow  fixed  rules.  If  the  wound  is  well  and 
firmly  healed,  one  must  be  guided  (a)  by  the  ratio  of  the 
affected  areas  of  sensation  and  motion  to  the  total  area  of 
nerve  distribution  ;  (b)  by  the  depth  of  R.D.  if  present ;  (c) 
by  any  signs  of  improvement  in  the  area  affected. 

My  own  cases  furnished  many  examples  of  nerve  injury 
in  the  limbs,  in  which  profound  motor-paralysis  was  pre- 
sent from  the  first,  with  very  slight  sensory  disturbance. 
This  was  especially  noticeable  in  musculo-spiral  cases.  In 
one  of  these,  in  which  the  anaesthetic  area  on  the  hand 
was  not  complete,  I  found  the  nerve  seven-eighths  cut 
through,  just  above  the  external  condyle  of  humerus. 

If,  then,  the  paralysis  is  not  complete,  or  is  improving, 
one  is  justified  in  waiting.  But  if  the  disablement,  though 
not  profound,  is  persistent,  and  affects  the  patient's  busi- 
ness seriously,  then  exploration  is  justifiable.  In  this  I 
think  Major  Purser  concurs. 

Workers  of  experience,  like  Mr.  Jocelyn  Swan,  of  the 
Koyal  Herbert  Hospital,  agree  that  in  all  cases  of  per- 
manent paralysis,  especially  in  those  complicated  by  sepsis 
and  scar  tissue,  that  the  nerve  should  be  thoroughly  ex- 
l)08ed  (when  all  is  well  lu-alcdi  and  the  condition  present 
dealt  with.  If  the  nerve  is  cut,  re-section  and  suture.  Jf 
there  is  a  lihrosed  swelling  in  it  (though  uncut  itself^  that 
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this  should  be  re-sected  till  healthy  fibres  appear,  and  then 
sutured.  And  that  if  the  nerve  appears  and  feels  normal, 
that  it  should  be  freed  from  its  bed  of  scar  tissue. 

Mr.  Jocelyn  Swan  suggests  that  operation  should  not 
be  undertaken  till  three  months  after  injury,  but  as  soon 
as  possible  after  that  date.  Other  authorities  quote  success 
two  or  three  years  after  injury.  So  the  possibilities  have 
a  wide  range. 

The  milder  cases  of  paralysis,  showing  improvement 
from  the  first,  do  not  require  operation. 

But  they  demand,  as  do  all  paralysed  cases,  very  great 
care  and  watchfulness  in  every  stage  of  their  treatment. 

The  most  important  of  these  details  is  posture. 

Everyone  is  familiar  with  the  theoretical  advantages  of 
relaxing  paralysed  muscles  to  facilitate  recovery.  But  so 
few  in  the  past  have  practised  the  application  of  splints  to 
overpower  the  strong  muscles  and  help  the  weak,  that  it 
has  remained  for  that  splendid  pioneer  of  orthopaedic  an,! 
bone  work,  Mr.  Robert  Jones,  to  insist  with  urgent  reitera- 
tion that  in  every  case  of  deformity  due  to  paralysis,  this 
should  be  put  up  in  the  attitude  of  complete  correction,  and 
held  there  by  suitable  splints  or  appliances.  Anyone 
practising  orthopaedics  must  be  familiar  with  his  methods. 

Other  forms  of  treatment,  such  as  massage,  passive 
motion  of  joints,  voluntary  motion,  and  electrical  treat- 
ment, are  all  necessary,  and  have  been  already  described 
by  Major  Purser. 

These  methods  of  treatment  must  be  selected  suitably 
for  each  case,  and  used  in  a  graduated  manner,  much  in  the 
same  way  as  is  practised  in  orthopiodic  work.  In  fact, 
apart  from  the  nerve  injury,  the  correction  of  these  deformi- 
ties is  ortho[Kedic  work. 
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In  conclusion,  I  trust  that  the  interest  of  this  subject 
may  be  my  excuse  for  presenting  a  very  incomplete  com- 
munication ;  but  it  is  one  which  proves  engrossing  to  every 
surgeon  with  wounded  under  his  care  :  and  1  fear  that  in 
the  near  future  we  shall  have  only  too  many  opixjrtunities 
for  practising  that  discretion,  judgment  and  skill  demanded 
by  those  who  suffer  from  bullet  wounds  of  nerves. 


A  NOTE  ON  THE  DISTRIBUTION  OF  CASES  OF 
CEREBEO-SPINAL  FEVER  IN  A  MILITARY 
CAMP. 

By  G.  E.    NESBITT,   AI.D.,    Duel.,  F.K.C.P.I.,  D.P.H.  ; 

Assistant  Physician  to  the  House  of  Industry  Hospitals,  Dublin. 

[Read  in  the  Section  of  State  i\Iedicino,  April  14.  lOlG.] 

In  a  paper  read  before  this  Section  in  April,  1915,  I  drew 
attention  to  the  difficulty  in  tracing  the  source  of  infection 
and  the  mode  of  spread  of  cerebro-spinal  fever.  With 
reference  to  an  outbreak  in  tlie  Dublin  district  in  that 
3'ear  I  remarked  :  "  No  connection  whatever  could  be 
traced  between  any  of  these  cases,  no  two  of  which 
happened  in  the  same  room  or  even  in  the  same  block 
of  buildings.  The  disease  seemed  to  exhibit  a  curious 
perversity  in  emphasising"  this  point." 

Following  the  usual  course,  however,  the  epidemic  died 
out  towards  last  summer,  and  during  the  autumn  and 
winter  no  cases  were  reported.  In  January  of  this  year 
the  disease  reappeared  in  a  large  military  camp.  The 
first  case  occurred  in  a  brick-built  barracks  at  a  consider- 
able distance  from  the  remaining  cases  who  occupied  huts 
erected  last  year.  It  was,  apparently,  a  so-called  sporadic 
case,  and  except  as  a  coincidence  had  almost  certainly  no 
connection  with  the  small  epidemic  which  followed. 

Though  this  epidemic  numbers  only  nine  cases,  it 
exhibits  certain  features  of  interest,  more  particularly 
with  reference  to  their  curious  distribution. 

A  plan  of  the  camp  shows  that  it  consists  of  three 
separate   divisions,    two   being   adjacent,    the   other   GOO 
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yards  distant,  open  grass  land  intervening.  The  shortest 
distance  between  the  huts  is  thirty  feet.  The  huts  are 
designed  to  accommodate  twenty-eight  and  thirty  men,  but 
the  full  number  was  seldom  reached.  There  was  no  over- 
crowding, though  the  entire  camp  was  occupied  by  about 
three  thousand  men.  As  a  matter  of  fact  the  only  draw- 
back to  perfectly  hygienic  conditions  was  the  sodden  state 
of  the  ground  surrounding  the  huts,  due  to  the  exception- 
ally heavy  rainfall  during  the  winter.  We  incline  to  the 
belief  that  this  factor  is  important. 

I  have  indicated  on  a  diagram  [not  reproduced]  the 
position  of  the  huts  where  the  cases  occurred,  numbered 
according  to  date  of  appearance.  It  should  be  noted  that 
no  two  cases  occupied  the  same  or  even  adjacent  huts, 
that  the  order  of  appearance  is  quite  irregular,  and  that 
the  cases  are  widely  spread  throughout  the  camp. 

The  first  case  developed  on  January  22  in  a  hut  marked 
(1).  Next  day  the  second  appeared  two  huts  off.  The 
third  ten  days'  later  in  the  distant  section  of  the  camp — 
i.e.,  six  hundred  yards  off.  No.  4  next  day  jumped  as  far 
as  possible  in  the  opposite  direction,  followed  by  (5),  eight 
days'  later,  two  huts  distant.  Two  days  after  No.  (C' 
appeared — back  in  the  distant  camp,  but  not  near  No.  3's 
hut.  Then  in  five  days  No.  (7)  as  far  as  possible  from 
any  of  its  immediate  predecessors.  Nos.  (8)  and  (9)  did 
not  appear  for  a  month  after — a  week  and  six  or  seven 
hundred  yards  between  the  two. 

So  far  as  could  be  ascertained  these  men  were  not  in 
direct  contact — in  fact  they  were  unknown  to  each  other 
previous  to  admission  to  hospital. 

A  careful  examination  of  these  data  suggests  that  direct 
infection  plays  a  very  small  part  in  the  spread  of  the 
disease.    Popular  opinion  would,  in  this  resi)ect,  appear  to 


By  Dr.  G.  E.  Nrsbttt.  223 

be  at  fault.  Proved  cases  are  rather  rare  in  the  literature 
of  the  subject,  and  my  own  experience  includes  only  one 
fairly  certain  example — a  hospital  resident. 

Amongst  the  numerous  suggested  possibilities  I  would 
place  the  climatic  factor  first.  Exactly  how  it  operates 
is  a  matter  for  further  investigation. 

I  must  express  my  hearty  thanks  to  Lieut.  R.  H.  Cox, 
R.A.M.C.,  who  has  medical  care  of  these  troops,  for  much 
assistance  in  the  investigation  of  the  outbreak  and  for  an 
excellent  scale  map  from  which  my  diagram  is  prepared. 

The  treatment  in  all  cases  was  serum  intrathecally, 
and  of  the  nine  four  died. 


CLINICAL  REPORT  OF  THE  ROTUNDA  HOSPI- 
TAL FOR  ONE  YEAR,  NOVEMBER  1st,  1914, 
TO  OCTOBER  31st,  1915. 

By  SIR  WILLIAM  J.  SMYLY,  M.D.,  F.R. C.P.I. ; 
RICHARD  D.  PUREFOY,  M.D.,  F.R.C.S.l.  ; 

AND 

E.  HASTINGS  TWEEDY,  P. R. C.P.I. 
[Road  in  tlio  Section  of  Obstetrics,  Miiv  19,  1916.] 

Introductory. 

The  terrible  war  through  which  we  are  passing  has  greatly 
influenced  the  routine  work  of  this  Hospital  during  the 
year  dealt  with  in  our  Report.  The  response  to  the  Call 
to  the  Colours  amongst  the  Professional  Classes  in  Ireland 
has  been  as  great,  perhaps,  as  in  any  other  part  of  the 
United  Kingdom,  and  the  Medical  Profession  has  been 
conspicuous  in  this  respect  ;  but  nowliere  has  that 
call  met  with  such  a  general  response  as  it  has  done 
in  the  Rotunda  Hospital.  Dr.  Henry  Jellett,  who  had 
been  re-appointed  Master  in  November.  U)14,  resigned  iiis 
position  the  following  month  to  serve  his  Countiy  in 
lielgium,  and  the  Governors,  being  unable  under  the  terms 
of  their  Charter  to  make  a  new  ap])ointment  until  the 
following  November,  invited  1li(>  \hyor  snrxivitig  Past 
Masters  to  undertaUc  the  working  of  the  Hospital  for  the 
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remainder  of  the  year.  We  gladly  complied  with  their 
request,  but  have  encountered  unusual  difficulties  in  the 
working  of  the  Institution,  because  during  the  year  we 
lost  the  services  not  only  of  both  Assistant  Masters — 
Dr.  Crichton,  who  joined  the  R.A.M.C.,  and  Dr. 
Tottenham,  who  joined  the  Naval  Medical  Service — but 
also,  for  similar  reasons,  of  one  of  our  Clinical 
Clerks. 

The  post-graduate  class,  formed  of  Foreign  and  Colo- 
nial students,  has  almost  entirely  disappeared,  and 
very  few  undergraduates  attended.  Our  nursing  sisters 
one  after  another  obtained  army  appointments,  and  even 
the  supply  of  probationer  nurses  fell  off.  In  this  connec- 
tion it  is  curious  to  note  how  many  women  living  in 
England  or  Scotland  who  had  entered  for  their  course 
cancelled  their  engagements  because  of  the  submarine 
menace  ;  and,  perhaps,  in  this  they  were  not  greatly  to 
blame,  for  we  have  at  present  in  our  Hospital  one  nurse 
who  went  down  in  the  Lusitania,  and  who,  when  rescued, 
found  that  she  had  lost  her  husband  and  child. 

There  were  1,760  deliveries  in  the  Extern  Department 
of  the  Hospital,  and  2,070  in  the  Intern  Department. 
These  figures  show  a  considerable  falling  off  in  the  former 
and  a  slight  increase  in  the  latter  as  compared  with  last 
year's  Report. 

The  morbidity  in  the  Intern  Department  works  out  at 
4.25  per  cent.  This  is  less  than  in  the  previous  year,  but 
still  somewhat  above  our  most  favourable  record.  The 
standard  adopted  in  estimating  the  morbidity  is  that 
advised  by  the  British  Medical  Association.  By  it  a 
patient  is  considered  morbid  if  her  temperature  reaches 
T.  p 
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100°  F.  on  any  two  occasions  between  the  2nd  and  the 
8th  day.  Abortion  cases  are  omitted  from  this  category 
and  all  deaths  irrespective  of  temperature  are  entered  as 
morbid.  The  temperature  is  taken  in  the  mouth  by  a 
half-minute  thermometer,  which  latter  is  advised  to  be 
retained  in  the  mouth  for  at  least  three  minutes.  Further, 
the  temperatures  are  to  be  taken  as  close  to  8  a.m.  and 
5  p.m.  as  possible.  It  is  necessary  to  give  these  par- 
ticulars with  accuracy,  for  in  an  excellent  report  published 
by  a  leading  maternity  hospital  in  England  the  authorities 
state  that  they  record  their  morbidity  by  this  method, 
and  inter|3ret  it  as  meaning  that  the  temperature  must 
reach  100°  on  two  consecutive  occasions  before  the  patient 
is  to  be  considered  morbid.  It  should  read  "  on  any  two 
occasions,"  not  "  on  any  two  consecutive  occasions." 
The  reason  for  adhering  to  this  plan  for  recording  morbidity 
is  that  it  has  received  the  sanction  of  the  British  Medical 
Association  and  has  been  widely  adopted.  In  practice  it 
has  not  proved  a  very  accurate  criterion  of  disease,  and 
for  guidance  in  dealing  with  our  individual  patients  we 
rely  upon  our  temperature  and  pulse  standard.  Thus, 
no  patient  is  discharged  as  well  who  shows  a  pulse  of  over 
90,  with  a  temperature  of  over  99°,  within  the  twenty-four 
hours  before  dismissal,  or  in  other  words  for  three 
records. 

The  toxaemias  of  pregnancy  are  conditions  of  the  utmost 
interest  to  us,  particularly  as  the  treatment  which  has 
been  adopted  for  some  time  in  the  Rotunda  Hospital  has 
proved  uniformly  successful  throughout  the  year.  Under 
the  toxaemias  we  group  hydremia,  pernicious  vomiting, 
accidental  hemorrhage  and    eclampsia  ;  nine  cases    had 
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convulsions  with  no  maternal  mortality.    The  smallness  of 
the   number  is,   we   thinlv,   largely   attributable    to   our 
prophylactic  treatment  for  the  toxaemias  of  pregnancy. 
Of  these  toxaemias  we  attended  a  considerable  number, 
and  had  any  of  the  patients  died,  even  though  they  did  not 
develop    fits,    they    should    have   been   included   in    our 
mortality  table  of  eclampsia.    In  treating  these  cases  we 
have  reverted  to  the  methods  in  vogue  during  the  years 
1909-10,  and  we  are  now  able  to  show  a  series  of  50 
eclamptics  thus  treated  in  the  Rotunda  Hospital  with  no 
maternal  mortality.    These  figures  should  arrest  attention, 
for  they  represent  the  best  results  ever  obtained  in  the 
Rotunda  Hospital.     It  has  been  suggested  that  we  have 
to  deal  with  a  milder  condition  than  is  seen  elsewhere. 
But  such  a  view  is  not  tenable,  because  not  only  do  the 
past  statistics  of  the  Hospital  disprove  it,  but  we  under- 
stand also  that  the  other  Dublin  maternities  have  not 
been  able  to  reach  such  fortunate   results.     Whatever 
difference  may  exist  between  us  as  to  the  getiologj^  of  the 
disease,  there  is  none  in  respect  to  the  treatment.     This 
consists    of — (1)    abstinence    from    all    food,    including 
milk    or    whey.     (2)  Lavage  of  the    stomach   and  lower 
bowel,  the  introduction  of  large  quantities  of  alkaline  fluid 
into    the   system    through    the    mouth,    if    the    patient 
is     conscious  ;    and   if    unconscious,   per    rectum     and 
by  subcutaneous  infusion.     Salt  solution    should    never 
be  given,  and  the  alkaline  solution  should  be  continued 
so   long    as    polpiria    is    present,    or,    what    i><    worse, 
anuria.     (3)  Large    doses    of    morphine,  beginning   with 
I  grain  hypodermically,  and  continuing  the  administration 
of  I  grain  doses  every  two  or  three  hours  until  symptoms 
abate,  or  until  2  grains  have  been  administered  within 
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twenty-four  hours.  (4)  Warm  poultices  to  the  loins. 
(5)  Patient  must  be  continuously  placed  on  the  right  side- 
to  allow  fluids  formed  in  her  mouth  to  trickle  mto  the  bed 
rather  than  into  the  lungs.  (G)  Should  fluid  lodge  in  the 
pharynx,  it  will  cause  much  difficulty  in  breathing,  and 
sometimes  give  rise  to  fatal  asphyxia.  To  remove  it  the 
patient's  head  should  be  drawn  over  the  side  of  the  bed 
and  turned  face  downward  towards  the  floor.  It  is  as  a 
rule  quite  safe  to  deprive  a  toxic  patient  of  all  nourishment 
for  at  least  a  week,  and  when  food  is  again  started,  it 
should  be  administered  in  very  small  quantities. 

Atropine  is  as  a  rule  combined  with  morphine.  Labour 
is  not  induced  as  a  routine,  but  is  frequently  terminated 
by  means  of  forceps. 

Purges  are  freely  given,  and  as  a  rule  by  means  of  the 
stomach  tube. 

Croton  oil  or  other  drugs  when  placed  on  the  back  of 
the  tongue  may  enter  the  windpipe  and  act  as  a  deadly 
irritant  to  the  lungs. 

If  a  patient  should  recover  from  fits,  we  do  not  consider 
the  condition  eclamptic  unless  albumen  has  been  present 
in  the  urine  and  unless  there  is  absence  of  a  histoiy  of 
chronic  kidney  disease  and  of  former  fits  unconnected 
with  pregnancy. 

Hyporemesis  and  other  forms  of  toxa?mia  have  been  very 
successfully  treated  on  similar  lines. 

In  one  instance  a  Ca3sarean  section  was  performed  for 
concealed  accidental  haemorrhage  combined  with  oedema 
and  albuminuria.  And  wo  are  inclined  to  view  most  cases 
of  accidental  luemorrhagc  as  toxa}mic  in  origin. 

Finally,  the  more  this  treatment  is  adopted  as  a  routine 
and  the  less  it  is  permitted  to  the  assistant  to  treat  each 
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case  on  its  merits  the  more  satisfactory  the  results  will 
prove. 

There  were  eight  cases  of  unavoidable  haemorrhage,  in 
four  of  which  the  placenta  was  situated  centrally.  In 
five  cases  bi-polar  version  was  performed,  two  were  left 
to  nature,  and  in  one  the  forceps  was  applied,  the  os 
being  dilated  and  the  head  presenting.  All  the  mothers 
recovered,  and  two  children  were  born  alive. 

There  were  five  cases  of  external  accidental  haemorrhage. 
The  vagina  was  plugged  in  every  case,  and  all  the  mothers 
recovered.    Two  of  the  children  were  born  alive. 

In  one  case  concealed  haemorrhage  occurred,  the  details 
of  which  are  mentioned  elsewhere. 

Prolapse  of  the  cord  occurred  in  six  cases  ;  all  the 
mothers  and  four  of  the  children  survived. 

Forceps  was  applied  on  ninety-six  occasions. 

Caesarean  section  was  performed  fourteen  times,  twelve 
of  the  children  being  born  alive.  In  one  case  of  myoma, 
in  which  the  aseptic  condition  of  the  patient  was  un- 
certain, the  uterus  was  removed  by  the  subtotal 
method . 

In  three  cases  pubiotomy  was  performed,  particulars 
of  which  are  to  be  found  in  t  he  Appendix. 

One  patient,  a  3-para,  upon  whom  pubiotomy  had 
been  performed  in  her  first  confinomont,  delivered  her- 
self without  assistance. 

The  following  cases  of  special  interest  may  be  briefly 
referred  to  here  : — 

Case  I. — A.  M.,  aged  thirty-three,  third  pregnancy.  Ad- 
mitted 24th  with  a^lenia  of  leg.s,  feet  and  face,  intense  head- 
ache, dimness  of  vision,  and  vomiting,  scanty  m-ine  ;  albumen 
and  casts  present.    Slight  improvement  on  water  diet  till  31st. 
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At  6  p.m.  patient  complained  ot  severe  pain  in  abdomen, 
followed  in  two  hours  by  slight  external  haemorrhage.  Vagina 
plugged,  uterus  being  very  tense,  tender,  and  increased 
slightly  in  size,  with  pulse  160,  and  very  feeble.  The  diagnosis 
of  concealed  haemorrhage  was  obvious,  and  Caesarean  section 
was  performed.  A  large  amount  of  free  blood  was  found  in  the 
abdominal  ca\4ty  and  also  in  the  uterus.  Tlie  intraperitoneal 
haemorrhage  evidently  came  from  the  vessels  of  the  left  broad 
ligament,  and  ceased  after  the  left  ovarian  vessels  were  tied. 
Convalescence  normal. 

Case  II. — A.  L.,  aged  twenty-tour,  first  pregnancy  ;  a  very 
neurotic,  hysterical  woman.  Admitted  January  13th,  1915,  with 
persistent  vomiting,  inability  to  walk,  reflexes  lost,  constipa- 
tion, passing  small  amount  of  urine  ;  great  emaciation.  Treated 
with  sodium  bicarb,  per  rectum  and  a  small  quantity  of  water 
by  the  mouth.  Vomiting  ceased  in  three  days,  and  patient  was 
discharged  on  the  2nd  of  February.  Re-admitted  on  March 
10th  with  the  same  symptoms,  but  vomit  "  coffee  grounds  " 
in  character.  Stomach  lavage  large,  and  frequent  enemata 
were  not  even  coloured  by  faeces.  Vomiting  continued.  0\ving 
to  patient's  critical  condition  Caesarean  section  decided  on 
instead  of  induction  of  labour.  Vomiting  ceased  after 
operation,  and  condition  improved.  Cliild,  eight  weeks 
premature,  died  on  the  oth  day.  Patient  discharged  well  on 
March  30th. 

Case  III. — A.  D.,  aged  twenty-nine,  first  pregnancy. 
October  2nd  :  admitted  comatose,  having  had  two  fits  before 
admission.  Patient's  whole  body  swollen,  secret imr  practically 
no  urine,  which  was  almost  solid  with  albumen  ;  blood  pressure 
242.  Treated  with  morphine  ;  stomach  and  bowel  lavage  ;  pur- 
ges left  in  ;  sodium  bicarb,  per  rectum,  three  hourly:  ]xmlticcs 
to  loins.  Patient  had  six  very  severe  fits  in  hospital.  Abdomen 
very  large  and  very  tense  ;  palpation  was  im]xissible  ;  patient 
very  resHess,  and  obviously  in  labour.  Head  was  noticed  on 
])erineum.  and  rapid  delivery  was  decided  on.  Forceps  applied, 
small  child  extracted  ;  2nd  bag  of  membrane  appeared  im- 
mediately at  vulva,  and  was  ruptureil  rrtificiallv  :  2n(l  cliild 
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was  extracted  later  with  forceps.  Third  bag  of  membranes 
presented  at  vulva,  ruptured  artificially  ;  child  presented  by 
shoulder  ;  internal  version  performed  with  ease,  and  child 
delivered  as  breech.  Patient  had  the  last  fit  whilst  perineum 
was  being  stitched  at  6  30,  and  was  conscious  next  morning. 
Normal  convalescence,  and  was  discharged  on  October  13th. 
First  baby  died  on  5th  day,  other  two  doing  well. 

Case  IV. — Rupture  of  Eight  Horn  of  a  Two-horned  Uterus.— 
At  8  a.m.,  January  20tli,  1915,  having  been  in  perfect  health, 
she  was  suddenly  seized  Avith  violent  pain  in  the  region  of 
the  umbilicus,  and  fainted  ;  after  a  time  she  recovered  con- 
sciousness, but  soon  fainted  again,  and  spent  the  day  going 
from  one  fainting  fit  into  another,  until  in  the  evening  Dr. 
Winder  was  called  in,  and  sent  her  to  the  Rotunda.  On 
admission  she  was  blanched  and  pulseless,  and  there  could  be 
no  doubt  as  to  the  diagnosis  of  ruptured  ectopic  pregnancy. 
When  the  abdomen  was  opened  it  was  found  filled  with  blood. 
The  uterus  was  bicornate,  and  the  right  horn  had  ruptured 
and  a  four  months'  foetus  had  escaped  into  the  abdominal 
cavity ;  the  placenta  was  protruding  throiigh  the  hole  in 
the  uterus.  The  injured  horn  and  tlxe  foetus  were  removed, 
but  owing  to  the  condition  of  the  patient  no  attempt  was  made 
to  remove  the  extra vasated  blood.  The  patient  made  a  normal 
recovery. 

Case  V. — M.  R.,  aged  forty-five,  7-para.  She  was  sent  to 
hospital  by  Dr.  Murray  of  Roscrea,  having  been  upwards  of 
twenty-four  hours  in  labour,  and  arrived  at  5  a.m.  on  the  Gth  of 
January,  1915.  On  examination  it  was  found  that  the  foetal 
head  was  freely  movable  above  the  pelvic  brim,  and  no  fa?tal 
heart  could  be  heard.  On  vaginal  examination  the  pelvis  was 
found  to  be  blocked  by  a  large  solid  tumour,  and  the  fivtal 
head  could  be  reached  with  the  greatest  difficulty.  The  child 
was  dead,  the  membranes  had  ruptured  many  hours  before, 
and  the  patient  had  been  examined  before  admission  by  three 
different  people  :  her  condition  as  regarded  asepsis  was  un- 
certain. The  tumour  could  not  be  pushed  upwards.  There  was 
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not  room  to  perforate  nor  to  deliver  by  version  or  forceps.  It  was 
determined  to  give  scopolamine-morphine  and  to  give  Nature  a 
further  chance,  but  as  there  was  no  alteration  in  her  condition 
after  five  hours  it  was  decided  to  perform  Csesarean  section 
and  to  remove  the  uterus  and  tumour.  The  walls  of  the  uterus 
were  found  to  be  enormoi;sly  thick  and  the  lower  segment  to  be 
very  thin.  Tlie  tumour,  which  was  a  myoma  as  large  as  a 
foetal  head,  was  enucleated  from  the  triangular  space  bounded 
in  front  by  the  cervix  and  vagina  behind  by  the  rectum, 
and  above  by  the  peritoneum  of  Douglas'  pouch. 
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APPENDIX    A. 


STATISTICS   OF   THE    MATERNITY    DEPARTMENT. 


Extern  Maternity. 
Tablk  No.    r. —  Nature  and  Number  of  Cases   Treated. 


Total  Number  of  Labours  - 

1,760 

Operations — 

Abortions  and  Miscarriages 

166 

Version     - 

10  ; 

Hydramnios 

3 

Forceps    - 

18 

Manual  removal  - 

19 

Presentations — 

Persistent  ccciiiito-postcrior     14 

Children  stillborn     - 

88 

Face 

5 

(Fresh,  75  ;  macerated,  13) 

Breech 

58 

Brow 

1 

Transverse 

10 

Infantile  Conditions — 

Twins 

20 

Spina  bifida 

2 

Prolapse  of  cord 

9 

Aiicncephalus 

2 

Placenta  prajvia 

6 

Hydrocephalus 

2 

Accidental  hremorrhage 

4 

Mortality 

4 

Post  jartum  haemorrhage     - 

21 

Lacerations  of  perineum 

282 
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Tablk  No.  II. — Nature  and  Number  of  Cmei'  Ireatei/. 


Total  admissions 

2,44.3 

Operations — con. 

Total  deliveries 

2,070 

Episiotomy 

1 

Primiparae 

791 

Suture  of  perinaeal  lacera 

Multiparae 

1,279 

tions 

555 

Complete 

2 

Presentations — 

1           Incomplete 

•       553 

Vertex,  normal  rotation  - 

1,901 

Suture  of  cervical  lacera 

„       face  to  pubes 

21 

tions     - 

2  i 

Pace 

9 

Forceps    - 

96 

Brow 

3 

Version     - 

18 

Breech 

48 

Csesarean  section 

14 

Transverse 

13 

Pubiotomy 

3 

Twins 

29 

Manual  removal  of  placenta      28 

Triplets 

1 

Laparotomy  for  ligature  of 

ovarian  vein 

1 

Complications  of  pregnancy- 
Hypcrcmesis 

0 

Supra- vaginal  hysterectomy 

Hydrainnios 

8 

associated  with  Csesaroan 

Abortions  and  miscarriages 

75 

section 

1 

HaemoiThages — 

Morbidity  (B.  M.  A.  stand; 

^rd)— 

Unavoidable 

8 

Average                 .        i  in  23.52  | 

Accidental,  internal 

Percentage 

4.25 

Accidental,  external 

0 

Post  partum 

18 

Mortality — 

Total  ■       - 

5 

Lacerations  of  perinaeum     - 

555 

Average   -                        j 

in   414 

Percentage 

.24 

Contracted  pelvis    - 

21 

Foetal  abnormalities — 

Placental  abnormalities — 

Ascites 

1 

Adherent  - 

28 

Anencephalus 

2 

Prtevia 

8 

Cleft  palate 

2 

Hare  lip  - 

1 

Prolapse  of  cord 

() 

Exomphalos 

1 

Spina  bifida 

4 

Accidental  complications — 

Talipes     - 

I 

Phthisis    - 

o 

Teratoma 

1 

Myoma  of  uterus  - 

] 

Hj'drocephalus     - 

1 

Cardiac  ilisoase 

1 

Eclampsia 

9 

Infantile  complications — 

Phlegmasia 

1 

Cephalh.Tmatoma 

2 

Mastitis 

I) 

Imi)erforate  anus 

1 

Molivna 

3 

Operations — 

Ophthalmia 

3 

Pelvimetry 

17 

Icterus  ncona  torn  111 

1 

Induction  of  labour 

7 

Goitre 

1 

i 
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Table  No.  III. — Pelvic  Presentations. 


Para 

Total 

Dead  Children                               Rbmauks 

1 

Primiparae 

23 
25 

Recent            1 
Macerated      4  i 

Total         5 

One     associated     with     twin 

pregnancy 
One  associated  with  eclampsia 

Rlultiparae 
Totals 

Recent            4  "^ 
Macerated      3 
T<.tal         7  [ 
Total       12  1 

One     associated     with     twin 

pregnancy 
One  associated  with  perforation 

48 

Table  No.  IV. — Twins. 


Both  males 
Both  females 
Male  and  female 
Total 


9 
10 
10 
29 
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Forceps;  manual  removal 
of  placenta  ;  morbid 

Vagma  plugged ;  8  hours 
later  bi-polar  version ; 
prolapse  of  cord 

Bi-polar  version;  2  hours 
after  delivery  mother  had 
a  pulmonary  embolus ; 
distress  subsided  in  20 
minutes 

Part  of  detached  placenta 
interfered  with  rotation 
and  was  removed  manu- 
ally ;  phlegmasia  alba 
dolens ;  morbid 

Os  1  ;  leg  brought  down ; 
arm  prolapsed  later ; 
patient  delivered  herself  1 

Patient  admitted  with 
vagina  plugged  ;  plug  re- 
moved ;  bi-polar  version 

Head  hxing  ;  sliglit  hasmor- 
rhage ;     natural  delivery 

Admitted  with  vagina 
plugged  ;  no  fa^tal  heart ; 
plug  removed ;  os  one 
finger  ;  slight  bleeding  ; 
hajmorrhage  ceased  ;  2 
days  later  bi-polar  ver- 
sion ;  morbid 

Result 

to 
Child 

Dead 

Alive 
Dead 

Result 
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Mother 

Initial 
Pre- 
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Vertex 
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Term 
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Taulk  Nog  X.  A. — Number  of   Pregnancy  of  Patients  in  whom  the 
Forceps  ivas  applied. 


Para 

Number  of 
Forceps  Cases. 

I.  -            -            - 

II.  - 
III. 
IV. 

V.  aud  over 

74 
9 
4 
2 

7 

Total 

96 

Tahi.k  Nofc  X.   B. — Ages  of  Patitnt»  in  ichom  the  Forceps  was 

applied. 


Age 

Number  of 
Forceps  Gases. 

17-25 
26-30 
31-35 

36  aud  over    - 
Total 

31 

39 
19 

7 

96 
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to 

-a 
a 

Myoma  size  of  apple  attached 
behind  and  to  left  of  supra- 
vaginal cervix  ;  not  removed  ; 
1st  child  stillborn  by 
Cesarean  section ;  intestines 
adherent  to  old  scar 

Sacrum  had  two  promontories, 
also  projection  of  bone  on 
right  side  of  pelvic  brim 

C.  V.  7.5  cm. 

First,  dead  born,  forceps ;  2nd, 
face,  dead  born,  prolapse  of 
cord  ;  3rd,  Caasarean 

Entered  hospital  in  strong 
labour ;  myoma  size  of  faital 
head,  behind  supra-vaginal 
cervix,  obstructing  head ; 
some  calcification  ;  case  was 
"  suspect,"  so  hysterectomy 
was  done 

"N^'omiting  persistent ;  symptoms 
of  intestinal  obstruction 

Result 

to 
Child 

Alive 

>> 
Dead 

Alive 

Result 

to 
Mother 

< 

When 
performed 

In  labour 
Before  labour 

Indications 

Myoma 

Contracted 
pelvis 

Myoma 

Intestinal 
Obstruction 

Nature  of 
Operation 

Classical 

Classical  and 
hysterectomy 

Classical 

o 

ft 

6/7/15 

11/9/15 

22/9/15 
28/9/15 

6/1/15 
12/3/15 

5<l                                fh              -^         ■^               X                                      — 

gj                S       2    g       JS                   S 
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Table  XII. — Morbidity — B.  M.  A.  Standard. 

% 

'A 

Dec. 
Jan. 

1 

< 

May 
June 

■-5 

9 
< 

a, 

CO 

O 

1 

Total  Deliveries 

140 

149 

161 

162 

176 

165 

196 

179 

205  181 

189 

167  2070 

Cases  Morbid  - 

7 

1 

5 

9 

4 

6 

6 

7 

9      9 

14 

11      88 

Percentage 

.5 

.68 

3.10 

5.55 

2.29 

3.36 

3.06 

3.91 

4.39  4.97 

7.35 

6.52I  4.25 

Total  number  of  morbid  cases          -           88 

Total  percentage  morbidity                -            4.25 

Total  average  morbidity                     ■  1  in  23.52 

Table  XII.    A. 

Comparison  of  Morbidity  tn   Primiparce  and  Multiparce. 


> 
0 

1-5 

1 

•■a 
< 

1 

0 

60 

a 
< 

1 

^ 

8 

1 

Total  deliver- 

43 

65 

56 

44 

69:    71 

77 

76 

90 

65 

76 

59 

791 

ies 

1 

Cases  Morbid 

4 

1 

2 

3 

2      3 

3 

4 

8' 

4 

11 

6 

51 

Percentage    - 

9.30 

1.53 

3.67 

6.81 

2.89  4.22 

3.89 

5.26 

8.88 

6.151 

4.47 

11.67 

6.44 

1 

MULTIPARiK. 

Total  deliver- 

97 

84 

105 

118 

107 

94 

119 

103 

115 

116 

113 

108 

1279 

ies 

Cases  Morbid  - 

3 

— 

3 

6 

2 

3 

3 

3 

1 

5 

3 

6 

37 

Percentage    - 

3.09 

— 

2.85 

5.09 

1.86 

3.19 

2.52 

2.91 

.86 

4.31 

2.65 

4.62 

2.88 
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Table  XII.  B. 

Extra-genital  Catises  of  Morbidity 


Mastitis            .... 

-      6 

Phthisis            .... 

.      2 

Rheumatism    -             -            -            -             . 

1 

Intestinal  perforation  - 

-      1 

Cellulitis  of  hand 

.      1 

Influenza — pneumonia 

2 

Influenza         .... 

-      1 

Phlegmasia  alba  dolens 

1 

Constipation 

.      1 

Total  .     It) 
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Table  XII.  D. — Dm-ation   of  Stay   in   Hospital,   after  delivery, 
q/  Morbid  Cases. 


Under  10  days 
10-19     „ 
20-29     „ 
Over  29     „ 

Total 


34  cases,  including  I  death 
36   „      „    0  death 
13   „      „    1  death 
3   ,      .,3  deaths 


86 


5  deaths 


Tablk  XII.  E. — Duration  of  Febrile  Temperature. 


Under  5  days 
5-9     „ 
10-19     „ 
Over  19    „ 

Total 


57  cases,  including  0  death 

16      „  „  1  death 

8      „  »  1  death 

5       „  „  3  deaths 


86 


5  deaths 


Tablk  XII.  P. 

— Highest 

Temperature  Recorded. 

F  100°-100.9° 
101°-101.9° 
102°-102.9° 
103''-103.9° 
104°  and  over 

■ 

27  cases, 
22     „ 
18     „ 
8     „ 
11     „ 

86     „ 

including 
»> 

0  death 
0  death 

0  death 

1  death 

4  deaths 

5  deaths 

Total 

Taiu.k  XII.  (4. —  Trealiiwht  of  Morbid  Cases  <f  Genital  Oriyin. 


Utero- vaginal  douches 
Administration  of  vaccine 
Administration  of  vaccine  and  scruui 
Exploration  of  uterus 


13  patients 
7         ,, 
3 


Table  XII.    H. —  Utero- Vaginal  Douches. 


6  patients 

had  1  douclie 

6 
1 

„      2  douches 
..      3       .. 

Total 

13 

I 
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Tablk  Xir.  I. — Nature  of  Infection  and  of  Vaccine  in  Cases  where 
Vaccine  was  used. 


x\0 

of 
Cases 

Infection 

Vaccine  Used 

Results 

Remarks 

G 

Streptococcus 

Puotunda  Stock 

2  deaths 

One  from  acute  sepsis 
One    from    acute 
pyaamia 

2 

Streptococcus 
and  B.  coli 

Rotunda  Stock  and 
autogenous 

1  death 

Tuberculosis,    intes- 
tines and  kidneys 

1 

Strepto.  and 
Staph. 

Stock  and  autogenous    - 

1  death 

Septicaamia 

Table  XII.   J. — Number  of  Injections  of  Vaccine  in  each  Patient. 


No. 

of 

Injections 


Remarks 


1 

1  death 

Pernicious  anaemia  and  abscess  of  long 

2 

— 

— 

3 

1   death 

Acute  sepsis 

4 

— 

— 

6 

7 
8 

^ 

1   death 

Tuberculosis,  intestine  and  kidney 

1  death 

Septicemia 

9 

10 

and  over 

1 

1  death 

Pyaemia 
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See  Table  VII, 

First,  twins,  dead  ;  2nd,  forceps,  dead  ; 
3rd,  7  months  ;  4th,  normal,  alive ; 
5th,  forceps,  dead  ;   Oth,  abortion ; 
7th.      spontaneous      in      Walcher's 
position.     Now  37   weeks ;   left    1 2 
hours ;     2     doses    scopolamine 
morphia  ;  natural  delivery  (J  hours 
after  pubiotomy  ;  child  had  gutter- 
shaped  depression  on  left  parietal 

Prophylactic  pubiotomy  done  19  days 
before  dehvory,  Oct.  23,  1914;  Ist 
child  perforated  ;  incision  over  pubic 
bone ;     peritoneal     cavity     opened, 
bladder    pushed    aside,    and    bone 
divided  by  Gigli  saw  ;  child  presented 
breech  ;  cephalic  version  by  external 
manipulation  ;  head  delayed  at  brim, 
but  delivered  by  natural  efforts 

Result 

to 
Child 

Breech — Alive 
Vertex — ^Dead 

Alive 

Result 

to 
Mother 

g           .                                    s 
< 

Indications 

Contracted 
pelvis 

Nature 

of 

Operation 

i                     § 

s  §      '                          1 

CD 

1 
fl 

11/11/14 

1 

-       2                            « 

& 

< 

*           ^                                            c^ 

1 

i 


By  Sir  W.  Smyly,  Drr.  Porefoy  and  Tweedy.    255 


M  d  g  <»  5P 

ai  ,3         "JO   J 

>»  s  ;;  ^  «  .5 
_^  CL  >>  S  M  a 

TJ  PLi   *3  ■=  <-    C3 

^PM  o  a  S  .2 

"3      43  CO  ^  .2 

Cii  «   o   S   CJ 

a  «^-2  -s  ^  Ph 
a  g  2  >>!- 

»    ..  3    ...     .  P- 

2.^  ■Sr.      i^^ 
S3   <o    (-1  O   'S 

H     PI     (D   (— .  T!! 


5     5J   OTJ  , 


a  3 


|-§.a 

_,      s 
>  >>'0 

O  J§    o 

g  'O  _c 
S  o  &<  -a 


^    C    «    f-    -*    O 
j3    O    O    O    u 

-    -s>'e<a 


60 


>-H  CO  O     O  C 

■V     .   n    tL  g    «) 

O      ^  O    3  -  C 

■  -  ^.  2    eS  C 

-«  M    ^  a  -c  I 


tX)  , 


o 


<M    t-. 


...g  s  £  g  ^-  ^ 

©  >  ©  -M  2  -S  o 
©  a>  p4  3  >M  ©  CO 


S  a 


>» 
(U 


a, 

© 
02 


XI 


^ 


^ 


256         Clinical  Report  of  the  Rotunda  Hospital. 


s» 


> 

6 
{25 


I 

CM 
o 


'  ..  o  P  o  — 


..  o  P  o  —  p 


o  .£  p  J-,  ^  iS  -c 
o  t-  5  _S  -^ 


••*  O     .*.    •^    ■*^     »^     ' 


o  £,,  fv>  c  ^  ?  5  o  CHS 


-  2  '5  °  "H  -2  £  ^ 

-.—    !?    (g    cs    *    C 

;  S  "  c  c^*?;  -5 


«'5 


S  P 


..  b   %>  s 

-•     o     -> 


S  Ph  E-l  —    C-J3'5  I 


U3 


o 


^ 


APPENDIX  B. 


Statistics  of  the  Gynecological  Department. 

Table  I. — Number  of  Admissions  and  of  Operations. 


Number  of  Admissions 

604 

„           Operations  - 

• 

539 

Tablk  II.— iV^a/M> 

'6  and  Number  of  Operations. 

Abdominal  Section 

222 

UteeuS' — Cu  rettage —cow. 

Interposition 

3 

Vaginal    shortening    of 

Vulva  and  PERiNiisuM— 

utero-saeral  ligaments 

2 

Excision     of     vulva     for 

carcinoma 

2 

Myomectomy — 

Excision  of  condylomata  - 

1 

Abdominal 

11 

Excision  of  papilloma  vulvaa 

1 

Vaginal    - 

3 

Removal    of    Bartholin's 

Hysterotomy 

3 

cyst 

4 

Perins9orrliaphy — 

Hysterectomy — 

Complete 

7 

Supra-vaginal 

20 

Incomplete 

69 

Complete  - 

5 

Wertheim 

11 

Vagina — 

Vaginal     - 

1 

Anterior  colporrhaphy     - 

14 

Caasarean  section  - 

14 

Vesico -vaginal  fistula 

2 

Posterior  colpotomy 

2 

Tubes  and  Ovaries — 

Excision  of  vajrinal  cj'st  - 

2 

Salpingectomy — 

Plastic  for  vaginismus 

1 

Single    - 

13 

Double  - 

6 

Rectum — 

Salpingo-oophorectomy  with 

Rectal  fistula 

1 

other  operations — 

Hajmorrhoids 

1 

Single   - 

11 

Double  - 

S 

Cervix — • 

Salpingostomy 

11 

Trachelorrhaphy  • 

37 

Ectopic  pregnancy 

7 

Amputation 

30 

Resection  of  ovary 

14 

Posterior  division 

22 

Ovariotomy 

22 

Removal  parovarian  cyst 

1 

Uterus — 

Sterilisation 

1 

Curettage — 

Alone    - 

125 

Miscellaneous — 

Combined     with    otlior 
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ABSTRACTS  OF   SHORT   COMMUNICATIONS 
AND  EXHIBITS. 


Section  of  Pathology. 

Friday,  October  29,  1915. 

Acute  Gastro-enteritis  due  to  Bacillus  paratypliosus  B. 

Prof.  jMcWeexey  mentioued  the  following  case:  — 
The  patient,  a  wheelwright,  aged  twenty-four,  died  after 
five  days'  illness,  the  leading  features  of  which  were  profuse 
diarrhoea,  severe  pains  in  the  stomach,  vomiting  and  collapse. 
He  was  pulseless  when  admitted  to  hospital,  and  died  within 
twelve  hours  of  admission.  He  had  suppression  of  urine,  and 
his  aspect  was  suggestive  of  the  algid  stage  of  Asiatic  cholera. 
At  the  autopsy  the  only  changes  of  importance  were  in  the 
gastro-intestinal  mucosa,  which  was  dark  brown  in  colour, 
very  rugose,  thickened,  velvety  and  intensely  injected.  The 
changes  were  particularly  well  marked  in  the  stomach,  which 
contained  a  little  bloody  mucus.  The  intestines  were  practi- 
cally empty.  There  were  no  ulcers,  and  the  Peyer's  patches 
were  not  altered.  On  bacteriological  examination,  non- 
lactose  fermenting  organisms,  identical  both  culturally  and 
serologically  with  B.  paratijpJiosus  B.,  were  obtained  from 
the  contents  of  the  bowel.  The  patient's  friends  ascribed 
his  illness  to  eating  mackerel  at  a  fried-fish  shop.  TIhmv 
were  no  other  cases  in  the  house  or  neiglibourliood.  The 
case  was  important  as  sliowing  that  the  pathogenic  role  of 
B.  paratypliosus  B.  was  not,  as  generally  thought  in  this 
country,  confined  to  the  production  of  paratyphoid  fever, 
but  that,  like  the  other  members  of  the  Gaertner  group,  it 
could  i)roduce  typical  fcxid-poisoning  of  the  severest  type.  Tho 
speaker  then  showed  the  intestines  of  this  case  ami  also  those 
of  a  severe  case  of  jiaratyphoid  fever,  in  which  there  wen- 
ulcers  resembling  those  of  genuine  typhoid. 
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Standard  Agglutination  Apparatus. 

The  President  also  exhibited  the  new  standard  agglutina- 
tion appai'atus  issued  fi'om  the  Department  of  Pathology, 
Oxford  University,  on  behalf  of  the  Medical  Research 
Committee,  which  he  had  to  thank  for  placing  it  at  his 
disposal.  By  the  use  of  killed  cultures  and  macroscopic 
methods,  it  was  possible  to  carry  out  these  tests  with 
scientific  accuracy  away  from  the  laboratory.  After  test- 
ing about  thirty  serums  (mostly  from  inoculated  persons) 
by  the  standard  method,  he  could  say  that  it  seemed  to  be 
quite  effective  for  its  purpose.  The  agglutination  effects  were 
very  striking  and  the  results  were  easily  read  off.  In  his 
opinion  the  apparatus  was  the  best  means  hitherto  devised 
for  quantitatively  estimating  the  agglutinating  power  of  a 
serum  and  for  distinguishing  serologically  between  typhoid 
and  the  two  paratyphoid  fevers. 

Notes  on  Two  Cases  of  Paratyphoid  Fever. 

Dr.  Boxwell  read  the  clinical  notes  of  two  cases  of  para- 
typhoid fever.  One  was  a  young  man,  aged  twenty,  who  appa- 
rently contracted  the  disease  while  out  camping  in  the  month 
of  September  by  drinking  water  from  a  stream  grossly  con- 
taminated by  sewage.  He  and  two  of  his  companions  were 
the  only  members  of  the  party  who  on  any  occasion  drank 
the  water  unboiled.  The  water  was  used  by  the  whole  com- 
pany for  cooking  purposes.  These  three  all  drank  it  one  hot 
day  out  of  the  same  water-bottle,  and  all  three  fell  ill  about 
ten  days  later.  One  was  too  ill  to  move,  and  remained  at 
Bray.  One  went  to  Cork  Street  Hospital,  where  Dr.  John 
Day  diagnosticated  the  condition  on  clinical  and  serological 
grounds,  and  the  third  came  to  the  Meath  Hospital. 
Clinically  this  latter  case  was  one  of  a  fairlj'  sharp  attack  of 
typhoid  fever,  showing  a  typical  onset,  a  typical  chart, 
rose  spots,  and  later  an  enlarged  spleen,  diarrhoea  and 
haemorrhage. 

The  second  case,  a  woman  of  forty  years,  was  admitted 
to  hospital  as  a  case  of  acute  gastric  ulcer.  Her  attack  was 
ushered  in  by  almost  sudden  bilious  vomiting,  followed  later 
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by  copious  haematemesis.  The  latter  symptom  continued 
off  and  on,  with  some  bleeding  from  the  bowel,  for  nearly  a 
week.  She  developed  high  fever  (104.8°),  a  dry  glazed 
tongue — not  furred,  and  great  weakness  and  lividity.  She 
had  a  violent  gastro-enteritis,  suggestive  of  food  poisoning, 
but  no  cause  for  such  could  be  discovered.  Her  fever  was 
periodic,  unlike  that  of  typhoid,  but  later  she  showed  a  few 
rose  spots,  and  the  spleen  enlarged.  In  both  cases  the 
correct  diagnosis  was  established  by  Dr.  John  Speares,  of 
the  Pathological  School,  Trinity  College.  Paratyphosus  B. 
was  isolated  from  the  faeces  by  the  brilliant  green  and 
Endo  methods,  and  the  organism  was  clumped  in  high 
dilutions  by  the  patient's  serum.  The  blood  in  both  cases 
was  negative  to  B.  typhosus  and  Para  A. 

In  the  first  group  the  diagnosis  was  further  confirmed  by 
Professor  E.  J.  IMcWeeney,  who  kindly  tested  the  serum 
against  a  strain  of  the  bacillus  isolated  from  his  own  case, 
while  Dr.  Speares  had  no  difficulty  in  recovering  Para  B. 
from  the  Ck)rk  Street  case,  a  sample  of  whose  faeces  was 
kindly  sent  up  for  examination  by  Dr.  Day. 

All  three  cases  made  a  good  recovery. 


Section  of  Surgery. 
Friday,  November  C\  1915. 

Kxcisioii  of  Portio)i  oj  SitiaJl  bittatiuc 

Mr.  11.  Stokes  exhibited  five  foet  of  small  intestine  re- 
moved for  impending  gangrene.  The  patient  presented 
symptoms  of  acute  intestinal  obstruction.  On  opening  the 
abdomen  the  intestine  was  found  almost  gangrenous.  This 
condition  terminated  sharply  above  and  below  the  affected 
portion.  There  was  no  thrombosis  of  the  mesenteric  vessels, 
and  no  adhesions  to  account  for  the  condition.  A  bacterio 
logical  examination  of  the  portion  removed  was  sterile,  and 
the  cause  of  the  trouble  remains  obscure.  The  patient  re- 
covered, and  Seemed  none  the  worse  for  tlio  loss  of  five  feet 
of  intestine. 
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Section  of  Obstetrics. 
Friday,  November  19,   1915. 

Papilloma  of  the  Vnlva. 

Dr.  Bethel  Solomons  showed  two  specimens  of  the  above. 
The  first  was  from  a  single  girl  born  in  India,  who  had  com- 
plained of  pain  in  the  vulva  seven  weeks  previous  to 
admission.  She  noticed  small  nodules  at  that  time ;  these 
soon  coalesced  and  caused  her  pain.  She  consulted  a  general 
practitioner,  who  commenced  to  remove  the  growth,  but 
desisted  owing  to  haemorrhage.  She  came  to  Dr.  Solomons, 
who  found  that  the  girl  was  a  virgin ;  there  was  no  vaginal 
discharge,  and  that  there  was  a  spongy  tumour  of  each 
labium,  the  one  4^  inches  by  2^  inches,  the  other  4^  inches 
by  li  inches.  An  examination  was  made  for  the  filaria,  and 
a  Wassermann  was  also  done :  both  these  tests  were  nega- 
tive.    There  was  no  sign  of  gonorrhoea. 

The  second  case  was  very  similar,  in  that  the  girl  was  a 
virgin,  with  no  vaginal  discharge ;  the  growth  was  much 
smaller,  and  had  been  increasing  for  seven  years.  He  re- 
moved the  labia  majora  in  both  cases.  The  patients  had 
uneventful  convalescences. 

A  Uterus  shelving  a  large  Dccidnoma  vialignnm. 

Dr.  Alfred  Smith  said  Mrs.  M.,  aged  forty  years,  the 
mother  of  many  children,  was  admitted  to  the  gyncecological 
department  of  St.  Vincent's  Hospital  on  September  2()th  of 
this  year.  In  the  month  of  December,  1914,  she  had  an 
abortion  at  the  tenth  week  of  pregnancy.  She  enjoyed  good 
health  up  to  February  of  this  year.  She  then  noticed  that 
her  menstruation  became  heavy  and  irregular;  htemorrhages 
appeared.  During  March,  April  and  l\Iay  the  irregular  flows 
continued,  becoming  much  heavier  in  July  and  .\ugust.  The 
odour  was  most  offensive.  The  bimanual  under  an 
anaesthetic  showed  a  uterus  enlarged  to  the  size  of  four 
months'  pregnancy;  its  consistence  was  soft  and  sjxvngy. 
On  washing  out  the  uterus  it  was  noticed  that  the  bleeding 


262  Abstracts. 

became  diminished,  and  no  fragments  of  brain-like  material 
came  away  The  tmnour  was  obviously  not  an  adeno 
carcinoma.  An  hysterectomy  was  performed.  Dr.  T.  T. 
O'Farrell,  the  pathologist  to  St.  Vincent's  Hospital,  will  now 
tell  you  his  findings.  The  patient  left  the  hospital  at  the 
end  of  her  third  week. 

Dr.  T.  T.  O'Farrell  gave  an  account  of  his  findings.  The 
specimen  measured  11  cm.  x  10  cm.  x  7  cm.  The  dilated 
cavity  of  the  uterus  was  occupied  by  a  large  spongy 
haemorrhagic  mass ;  on  section  the  latter  was  seen  to  bo 
directly  connected  to  the  uterine  wall,  but  somewhat  free 
towards  the  cervical  end.  Microscopical  sections  showed 
three  more  or  less  distinct  zones :  the  outer  muscular  wall 
of  the  uterus,  an  inner  laminated  septic  blood  clot  infiltrated 
with  polymorphonuclear  leucocytes,  and  an  intermediate 
comparatively  thin  zone  of  tumour  cells.  The  neoplastic 
zone  showed  two  distinct  elements,  one  consisting  of  rather 
darkly  staining  multinucleated  protoplasmic  masses,  which 
in  places  appeared  as  large  giant-cells,  but  in  others  were 
lengthened  out  into  bands  of  varying  thickness,  which  fol- 
lowed the  line  of  blood  clefts:  syncytial  protoplasm.  The 
other  element  consisted  of  clear  distinct  cells,  partly 
vacuolated,  and  containing  rather  faintly  staining  nuclei : 
Langhan's  cells.  The  tumour  substance  was  seen  to  invade 
the  blood  vessels  and  muscular  tissue.  There  was  no 
decidual  or  glandular  tissue  present,  the  tumour  directly 
impinging  upon  and  infiltrating  the  muscular  structure. 
Dr.  O'Farrell  considered  that  chorion-epithelioma  malignum 
was  a  more  appropriate  name  for  the  tumour  in  view  of  the 
almost  imiversally  accepted  theory  as  to  its  chorionic  origin. 


Section  of  Pathology. 
Friday,  Novcmhrr  20,  1915. 

Congenital  Absence  of  Left  Lung. 

Dr.  BrontR  showed  the  viscera  of  a  young  girl  showing 
congenital  absence  of  the  left  lung  with  displaci'niont  of  heart 
leading  to  a  hyaline  formation  of  the  j)i>ric'ardium  at  the  |)oint 
of  contact  of  apex  of  heart. 
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The  intestine  was  gangrenous,  although  no  thrombosis  or 
other  impediment  to  vascular  flow  was  to  be  found.  Both 
kidneys  showed  connective  tissue  proliferation  and  parenchy- 
matous degeneration,  and  the  liver  was  sclerosed  and  fatty. 

Melanotic  Sarcoma  from  Dog. 

(1)  Prof.  ]\Iettam  exhibited  a  melanotic  spindle-celled 
sarcoma  from  the  prepuce  of  a  dog. 

There  were  secondary  deposits  in  the  lungs  and  mesenteric 
glands;  also  in  the  auricles,  ventricles,  interventricular 
septum  and  the  papillary  muscles  of  the  heart. 

Osteom.alacia  and  Myeloid  Leukcpmia  in  a  Bear. 

(2)  He  also  exhibited  the  head  and  spleen  from  a  case  of 
osteomalacia  and  myeloid  leukaemia  in  a  bear. 

The  subject,  a  female,  about  four  or  five  years  old,  had 
some  difficulty  in  swallowing  during  life. 

At  the  autopsy  there  were  numerous  petechiae  found  on 
the  serous  surfaces.  The  liver  was  bile-stained  though  other- 
wise normal.  The  spleen  was  enlarged,  and  histologically  it 
had  very  much  the  appearance  of  actively  proliferating  red 
marrow.  Premyelocytes,  granular  myelocytes,  leucocytes, 
megakariocytes  and  erythroblasts  were  numerous.  Hsemosi- 
derin  pigmentation  was  present. 

The  normal  splenic  tissue  had  almost  completely  dis- 
appeared, there  being  only  traces  of  the  j\Ialj)ighian  bodies 
and  atrophied  trabeculse  present.  The  thyroid  appeared  to 
be  normal. 

The  lungs  showed  numerous  infarcts  which  contained 
normoblasts. 

Head  Lesion: — The  ujiper  jaw  was  greatly  deformed  by 
two  elongated  curved  swellings  replacing  the  normal  gums. 
The  teeth  were  irregularly  placed,  and  the  interdental  spaces 
widened.  The  lower  jaw  appeared  normal  but  somewhat 
sclerosed.  Opposition  of  the  jaws  was  impossible.  Tliere 
was  no  softening  or  deformity  of  the  other  bones. 

(3)  Prof.  Mettam  also  exhibited  for  comparison  tlie  heart 
of  a  spider  monkey  with  osteomalacia.     He  said  ho  had  nu't 
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the  condition  in  three  other  female  monkeyi?;  these  cases 
showed  softening  and  pliability  of  all  the  bones  and  there 
was  hypertrophy  and  hyperplasia  in  the  parathyroids  of  each, 
the  thyroids  proper  being  degenerated.  He  considered  it 
was  not  improbable  that  excessive  parathyroid  internal 
secretion  may  lead  to  decalcification. 

Carcinoma  of  Thyroid  Gland. 

Dr.  Boxwell  exhibited  a  specimen  of  carcinoma  of  the 
thyroid  gland  removed  post-viortcvi  from  a  woman  aged  40 
years. 

The  left  lobe  of  the  gland  had  been  removed  by  operation 
in  1002.  She  had  been  quite  well  for  eight  years  when  she 
developed  cough,  dyspncea  and  violent  haemoptysis.  She 
was  thought  to  have  tuberculosis  for  which  she  had  been 
treated,  but  the  haemoptysis  persisted. 

On  nine  occasions  the  right  pleural  cavity  had  been  tapped 
and  a  large  amount  of  fluid  was  removed. 

Finally  she  went  to  the  Meath  Hospital  in  the  following 
condition  :  — 

The  superficial  veins  on  the  right  side  of  the  neck  and  chest 
wall  were  extremely  dilated,  and  there  was  other  evidence  of 
tumour  in  the  thorax,  though  no  definite  diagnosis  could  be 
made  as  to  its  nature. 

The  patient  died  in  October,  1915. 

At  the  autopsy  a  carcinoma  was  found  spreading  from  the 
thyroid  through  the  major  part  of  the  right  lung  with 
secondary  nodules  in  the  left.  The  tumour  was  an  adeno- 
carcinoma. On  opening  the  superior  vena  cava  a  large  nuiss 
of  tumour  was  seen  attached  posteriorly  and  extending  down 
into  the  auricle  and  upwards  into  the  vessels.  This  mass 
consisted  of  cancer  with  connective  tissue  stroma  and  blood 
clot. 

Melanotic  Carciilomn  of  Font. 

Du.  T.  T.  O'Farrki.l  exhibited  i)hotograj)hs  and 
iriicroscopical  sections  of  a  case  of  melanotic  cnrcinonin 
(alveolar  sarcoma)  of  tlie  foot.  He  expressed  his  thanks  to 
Surgeon  R.  Tobin  for  leave  to  bring  forward  the  case. 
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The  patient,  a  woman  aged  75,  was  always  quite  healthy 
except  for  some  uterine  condition  necessitating  an  operation 
in  April,  1913. 

In  May,  1915,  a  black  mark  appeared  beneath  the  little 
toe  of  the  left  foot;  it  gave  her  little  trouble  till  July  and 
August,  when  further  spots  appeared  on  the  shin ;  in  October 
a  lump  appeared  in  the  groin.  She  was  admitted  to  hospital, 
but  owing  to  the  rapid  foi-mation  ot  these  metastases  and  the 
age  of  the  patient  it  was  considered  inadvisable  to  operate. 

The  primary  growth  was  about  the  size  of  a  tangierene 
orange,  was  darkish  in  colour,  but  otherwise  not  unlike  an 
epithelioma.  The  secondary  deposits  around  the  lower  third 
of  the  leg  were  mainly  subcutaneous,  some  having  the  appear- 
ance of  small  black  marbles;  there  were  more  black  spots 
up  the  leg  and  thigh. 

Sections  made  from  one  of  the  marble-like  deposits  showed 
a  layer  of  squamous  epithelium  beneath  which  was  some 
fibrous  tissue  in  which  were  lymphatics  filled  with  tumour 
cells,  underlying  this  was  solid  timiour  substance  of  alveolar 
sarcoma  (carcinoma).  The  melanin  pigment  was  deposited 
as  a  layer  in  the  more  superficial  cells  of  the  tumours,  some 
pigment  being  present  in  the  connective  tissue  directly 
beneath  the  squamous  epithehum. 


Section  of  Medicine. 
Friday,  December  10,  1915. 

Two   cases   of  well-marked   Myelogenous    Leukcemia. 

Dr.  Parsons  showed  two  cases  of  the  above,  both  men  of 
about  thirty-five  years  of  age.  One  had  received  prolonged 
treatment  with  benzol,  having  consumed  about  Ih  cpiarts  of 
the  drug  in  the  previous  li  years.  The  result  in  this  case 
was  most  disappointing,  in  that  no  result  was  apparent 
except  a  gradual  progress  of  the  disease,  the  white  cells 
having  considerably  increased  in  number  and  the  spleen 
having  become  mucli  larger.  Dr.  Parsons  said  that  this  was  in 
accordance  with  his  experience  of  previous  cases,  in  which 
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he  had  seen  merely  a  temporary  improvement.  He  regarded 
benzol  as  useless  in  the  treatment  of  this  disease,  and  the 
patient  was  now  having  a  course  of  cc-rays.  He  noted  that  both 
these  cases  were  passing  a  normal  amount  of  uric  acid.  Pre- 
vious cases  hud  given  a  similar  estimation,  and  he  questioned 
the  accuracy  of  the  statement  that  the  uric  acid  output  is 
increased  in  myelogenous  leukaemia. 

Abdominal  Ancvrysm. 

Mr.  W.  I.  DE  C.  WiiRELER  exhibited  a  case  of  a  man  on 
whom  he  had  operated  five  years  ago.  The  case  was  shown 
at  that  time  in  conjunction  with  Dr.  Lumsden.  Operation 
consisted  in  wiring  by  Colt's  method.  The  man  had  worked 
hard  since,  and  was  free  from  symptoms.  A  pulsating  mass 
could  still  be  felt,  but  i)alsation  was  not  expansile  and  the 
bruit  had  disappeared.  Mr.  Wheeler  considered  the  case 
cured. 

Rodent  Ulcer  on  flic  right  Ala  Nasi. 

Dr.  O'Brien  showed  (1)  a  man  sixty-eight  years  of  age 
who  had  suffered  from  the  above  for  sixteen  years.  He 
was  treated  with  radium  bromide — twenty-nine  exposures, 
extending  over  three  and  a  half  months,  varying  from 
fifteen  minutes  to  three  hours — causing  complete  healing 
of  the  ulcer,  with  a  sound,  pliable  cicatrix.  He  also  showed  (2) 
a  woman  of  thirty-five  years  of  age,  with  a  similar  condition 
of  three  years'  standing.  This  case  wfls  also  cured  by  radium 
bromide  after  fourteen  exposures. 

Two  successful  cases  of  Malignant  Disease  of  the  Siomacli. 
Dr.  Parsons,  in  conjunction  with  Mr.  G.  Jameson  John- 
ston, read  a  paper  on  the  above  subject.  (1)  J.  K.  was 
admitted  to  Baggot  Street  Hospital  nine  and  a  half  years 
ago  with  signs  of  pronounced  amemia.  On  examination  a 
distinct  tinnour  was  felt  in  the  epigastrium.  Stomach  con- 
tents contained  some  blood  and  no  free  hydr<H'lil<>ric  aciil. 
.\  diagnosis  of  malignant  disease  was  madi*.  Mr.  Johnston 
operated  and  reinovi'd  tlie  pyloric  growtii,  which  was  ex- 
amined    by     Dr.     Wigham    and    pronounced     to    bf    carci- 
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noma.  The  man  has  since  remained  in  good  health, 
and  wrote  recently  to  say  he  had  just  been  married. 
(2)  T.  W.,  aged  sixty-three  years,  was  admitted  two  and 
a  half  years  ago,  with  gastric  symptoms,  which  had 
developed  some  little  time  previously.  An  epigastric 
tumour  was  felt,  with  an  absence  of  HCl  in  the  stomach 
contents.  Pylorectomy  and  gastro-enterostomy  were  per- 
formed, and  the  growth  was  found  to  be  malignant.  He  kept 
well  till  quite  recently,  when  he  was  admitted  to  hospital 
with  "cramps  in  the  stomach  "  and  obstinate  constipation. 
Masses  could  be  felt  scattered  through  the  abdomen,  and 
a  diagnosis  of  secondary  malignant  deposits  was  made. 
Post-mortem  :  No  trace  of  malignant  disease  was  found,  but 
a  condition  of  chronic  peritonitis,  the  cause  of  which  was 
quite  obscure. 


Section  of  Anatomy  and  Physiology. 
Friday,  January  14,  1916. 

Ossification  of  the  Thoracic  Vertehrce  in  Man. 

Professor  A.  Francis  Dixon  read  a  short  note  on  the  above. 
He  showed  that  the  epiphyseal  plates  which  appear  on 
the  upper  and  lower  aspects  of  these  vertebne,  extend 
on  to  the  lateral  aspects  of  the  bodies  so  as  to  give 
rise  to  the  articular  facets  for  the  heads  of  the  ribs.  In  this 
particular,  the  epiphyseal  plates  in  man,  altliough  they  in 
otlier  ways  appear  to  be  vestigial,  conform  to  the  arrange- 
ment which  obtains  in  lower  animals.  A  number  of  specimens 
from  the  human  subject  were  exhibited,  and  also  several 
from  various  forms  of  lower  animals.  A  striking  agreement, 
as  regards  the  ossification  of  the  costal  facets,  was  demon- 
strated to  exist  in  the  various  forms,  including  man. 

The  Histology  of  the  Pancreas  of  a  Cat,  the  subject  of 
Glycosuria. 

Professor  Thompson  read  a  note  on  the  above.  Specimens 
were  exhibited  showing  an  apparent  increase  of  islet  tissue 
in  many  of  the  lobules.    In  others  the  islet  cells  had  atrophied 
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or  wholly  disappeared.  On  the  whole  the  islet  tissue  seemed 
largely  increased.  It  was  difficult  to  bring  this  into  harmony 
with  the  present  theories  of  pancreatic  diabetes,  but  the 
suggestion  was  made  that  possibly  an  increase  of  the  anti- 
diabetic hormone  might  also  disturb  the  function  of  the  liver 
cell  in  regulating  the  processes  of  glycogenosis  and  glyco- 
genolysis. 

The  Pelvic  Course  of  the  Duct  us  Deferens. 

Dr.  Holtry  read  a  preliminary  note  on  tlie  above,  and 
referred  to  the  fact  that  the  ductus  deferens  showed,  when 
the  bladder  was  empty  and  contracted,  a  distinct  kink  in  its 
course,  this  kink  lying  opposite  the  ischial  spine,  below  and 
behind  the  ureter  along  the  posterior  margin  of  the  paravesical 
shelf.  In  children  at  birth,  the  ductus  shows  two  curvatures, 
one  a  transitory  one  where  it  crosses  the  then  prominent 
hypogastric  artery,  the  other  at  the  point  where  it  passes 
over  the  ureter.  The  latter  is  the  one  found  in  the  adult  in 
whom  it  has  come  to  occupy  a  lower  level.  He  found  con- 
stantly a  definite  branch  of  the  superior  vesical  artery  pass- 
ing inwards,  reaching  the  ductus  just  distal  to  {i.e.  on  the 
scrotal  side  of)  the  kink,  and  there  dividing  in  a  V-shaped 
manner,  one  branch  going  upwards  along  the  ductus,  the 
other  passing  to  the  interval  between  the  horizontal  portion 
of  the  ductus  and  the  seminal  vesicle  giving  twigs  to  both. 
No  branch  passed  to  the  region  of  the  kink. 

He  considered  that  the  cause  of  the  kink  was  the  impinging 
of  the  ductus  against  the  ureter  when  its  course  was  changed 
by  the  descent  of  the  testicle,  and  that  the  curvature  was 
provided  for  and  maintained  by  the  peculiar  distribution  of 
the  artery  referred  to. 

Tlic  Daily  Food  Ration  of  Great  Britain. 

Profrssou  Thompson  made  a  commimication  on  the  above. 
From  a  survey  of  the  total  food  supply  of  (treat  liritain 
for  the  year  of  the  first  census  of  production  (1008),  the  only 
year  for  which  it  is  so  far  pmsaible  to  make  anything  like  an 
accurate  computation,  the  daily  food  supply  i)er  man  of  the 
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population,  as  calculated  from  the  returns,  came  out  to  be 
as  follows :  — 

Flour  and  meal  ...   14i  ozs.  Condensed   milk...       J    oz. 

Flesh  meat  ...     8       ,,  Less  than  half  an 

Fish  ...     2       ,,  egg 

Potatoes  ...  15i     ,,  Fresh  fruit  ...    '6^     „ 

Other  vegetables        4 J     ,,  Dried    fruits     and 
Milk                     ...       §  pint  nuts  ...       |     ,, 

Butter  ...     1       oz.  Cocoa  &  chocolate      i     ,, 

Cheese  ...       i     ,,  Salad  oil  ...     ,-J^     ., 

This  ration  provides  the  following:  — 

Protein.  Carbohydrate.  Fat.  Energy   value. 

101.49  grms.         587.12  grms.  136.36  4,127  calories 

The  returns  do  not,  however,  include  all  the  home  supply  of 
cheese,  eggs,  poultry,  or  rabbit  meat.  The  estimate  of  green 
vegetables  consumed  as  human  food,  particularly  of  cabbage, 
is  probably  also  too  low.  INIaking  additions  to  cover  these 
omissions  would  bring  the  ration  up  to:  — 

Protein.  Carbohydrate  Fat.  Energy   value. 

104.26  grms.         587.84  grms.       138.83  grms.     4,167  calories 

As  a  fair  estimate  it  would  be  safe  to  say  that  the  British 
food  ration  per  man  per  day  does  not  exceed 

Protein.  Carbohydrate.  Fat.  Energy   value. 

105  grms.  590  grms.  140  grms.       4,190  caloi'ies. 

Making  deductions  for  loss  in  distribution,  the  value  of  the 
ration,  as  purchased,  would  approximately  be:  — 

Protein.  Carbohydrate.  Fat.  Energy   value. 

97  grms.  345  grms.  132  grms.         3,875  calories. 

This  does  not  provide  more  than  enough  for  moderately 
hard  muscular  work.  Dr.  Langworthy  places  the  energy 
value  of  the  ration,  as  purchased,  for  light  work  at  3,800 
calories.  The  ration  is  remarkable  in  the  relatively 
large  amount  of  fat  it  contains,  but  in  this  respect  it 
corresponds  closely  with  the  estinuite  of  the  German  food 
supply  before  the  war,  as  published  by  the  Eltzbaeher 
Connnittee.  Two  conclusions  may  be  drawn — namely  (1)  tlmt 
the  tendoucy  in  urban  and  industrial  [)opulatiou8  is  to  increase 
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the  consumption  of  fat  at  the  expense  of  the  protein ;  and 
(2)  that  the  ration  cannot  well  be  reduced  without  endanger- 
ing the  efficiency  of  the  working  man.  Economy  can, 
however,  be  introduced  by  substituting  protein  from  vegetable 
sources  for  a  further  part  of  the  more  costly  meat  supply. 


Section  of  Pathology. 

Friday,  January  21,  1916. 

Extensive  Hwniorrliagic  Infarction  of  S}iiall  Intestine. 
The  President  (Professor  E.  J.  McWeeney)  showed 
the  above  case.  The  patient,  A.  S.,  age  60,  a  very 
obese  elderly  woman,  with  a  small  umbilical  hernia, 
was  admitted  to  the  ]\later  Misericordiae  Hospital  on 
January  12th.  Her  previous  history  was  good.  At 
11.20  a.m.  on  the  day  of  admission  she  was  seized  with 
violent  epigastric  pain;  at  2.30  p.m.  she  took  some  whisky, 
which  made  her  worse.  She  had  had  a  motion  earlier  in  the 
day,  and  an  enema  produced  a  copious  action  of  the  bowels. 
She  vomited  once  only.  There  was  nothing  to  point  to  in- 
testinal obstruction.  Her  pulse  and  temperature  were  normal 
on  admission.  The  urine  contained  some  albumen.  About 
ten  hours  after  admission  the  patient  became  collapsed, 
and  died  quite  unexpectedly.  At  the  autopsy  the  small  intes- 
tine was  found  in  a  state  of  complete  hfemorrhagic  infarction 
from  about  the  middle  of  the  jejunum  to  a  few  feet  above  the 
ileo-caecal  valve.  The  corresponding  mesentery  was  also  nnu-li 
thickened  and  infiltrated  with  blood.  The  infarction  began 
quite  suddenly  at  a  spot  where  there  was  a  sort  of  groove 
across  the  bowel,  as  thougii  it  had  been  pressed  ujwn  (though 
not  obstructed)  by  a  band.  No  band  was,  however,  found. 
The  coils  of  intestine  l)elow  this  were  very  thick  and  rigid, 
almost  l)lack  in  iuie  and  disti'uded  with  li(]uid  blootl.  Towar(l^ 
the  lower  end  of  the  ileum  the  process  gradually  ceased  and 
the  coils  were  of  normal  appearance.  Owing  to  tiie  extreme 
acuteness  of  the  process  there  was  no  i)eritonitis.  Dissection 
of  the  affi'cted  mesentery  revealed  no  abnormal  condition  of 
the   arteries.      The   snuilier   veins   were   distended   with   soft 
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black  clot,  but  the  question  arose  as  to  whether  this  could  be 
regarded  as  ante-mortem.  There  were  no  adhesions  and  no 
Meckel's  diverticulum,  nor  was  there  anything  in  the  nature 
of  a  volvulus  discovered.  The  cause  of  the  intense  engorge- 
ment, and  the  nature  of  the  band  which  had  undoubtedly 
pressed  upon  the  bowel,  remain  unexplained. 

Prostatic  Carcinoma. 

Dr.  J.  H.  Pollock  demonstrated  specimens  from  a  case 
of  above,  with  metastases  on  the  lumbar  glands  and  liver. 
The  patient  when  admitted  to  the  Richmond  Hospital  had 
complete  retention  of  the  urine.  Catheterisation  was  found 
impossible,  and  suprapubic  puncture  was  performed.  He  died 
shortly  after  admission.  At  the  post-mortem  the  liver  was 
found  to  be  studded  with  comparatively  small  carcinomatous 
nodules.  The  entire  column  of  the  lumbar  glands,  from  the 
under  surface  of  the  liver  to  the  brim  of  the  pelvis,  was  one 
white  hard  mass,  which  caused  substantial  aortic  compres- 
sion. A  similar  large  mass  was  found  within  the  pelvis  upon 
the  left  side.  Upon  cutting  open  the  prostate  it  exhibited  an 
atypical  structure  suggesting  carcinoma.  Histological  sec- 
tions from  the  primary  growth  and  secondary  deposits 
showed  typical  alveolar  carcinoma. 

Microscopical  Sections  of  an   A)i(jionia. 

Dr.  J.  H.  Pollock  also  showed  uiicroscopial  sections  of  an 
angioma  which  had  been  removed  by  operation.  The  tumour 
had  been  present  since  birth  in  the  subcutaneous  tissues  of 
the  inner  side  of  the  knee  in  a  young  male  adult.  During  the 
twelve  months  preceding  the  operation  the  tumour  had  grown 
sufficiently  (juickly  to  attract  the  patient's  notice  and  cause 
him  some  anxiety.  It  resembled  a  single  varicose  cluster. 
Microscopical  sections  showed  numerous  blood  vascular 
spaces  lined  by  several  layers  of  low  cubical  cells.  These  cells 
in  certain  areas  api)eared  to  show  complete  differentiation  into 
endothelial  plates,  but  in  the  majority  of  cases  tlie  erythro- 
cytes were  directly  enclosed  by  the  less  differentiated 
and  presumably  vegetative  cells.  These  cliaracters,  combined 
with  the  clinical  feature  of  active  growth,  would  place  this 
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tumour  in  the  category  of  true  hsematangioma  as  opposed 
to  htematangiectasis — a  mere  dilatation  of  non-proliferating 
vessels.  He  said  cases  had  been  reported  where  such  tumours 
exhibited  malignancy,  and  in  one  instance  metastases  had 
been  recorded. 

BotJirioceplialus  Latus. 

Dr.  T.  T.  O'Faruell  showed  a  specimen  of  the  above, 
and  expressed  his  indebtedness  to  the  Eight  Hon.  M.  F. 
Cox  for  leave  to  bring  forward  the  exhibit.  The  patient 
from  whom  the  specimen  had  been  taken  lived  in  the  Co. 
Longford,  on  the  banks  of  the  Eiver  Shannon.  The  man  had 
suffered  for  some  time  from  vague  symptoms  of  "  indiges- 
tion," but  had  no  pronounced  anaemia.  He  passed  the  first 
segments  of  tapeworm  at  the  end  of  December,  1915.  The 
usual  anthelmiutiics  had  been  given,  and  the  whole  worm 
was  passed;  he  failed  to  find  the  head,  but  the  smallest 
segments  were  presented  for  examination.  The  following 
facts  were  elicited  from  the  patient.  (1)  He  had  always 
resided  in  Ireland,  except  for  three  trips  to  England  and  two 
to  Scotland,  each  of  about  five  or  six  days'  duration.  On 
these  occasions  he  did  not  partake  of  fish.  (2)  He  had  fre- 
quently eaten  fish  taken  from  the  Shannon,  namely — perch, 
pike,  bream,  roach,  also  eels,  but  no  trout  so  far  as  he 
remembered;  they  had  not  been  undercooked.  (3)  Several 
people  partook  of  the  same  fish,  but  so  far  as  he  was  aware 
did  not  suffer  from  tapeworm.  He  (Dr.  O'Farroll)  said  this 
was  the  first  specimen  he  had  seen  in  Ireland,  and  in  the 
limited  references  he  had  consulted  ho  had  not  seen  the 
presence  of  this  parasite  recorded  in  Ireland.  The  tapeworm 
he  had  frequently  met  witli  was  the  T.  saginata. 


SlX'TION   (,)!•    OnsTi::Tuics. 

Friday,  Fcbntanj  11,  1916. 

riciinr  Sa  ret  I  ma. 

I'm;  I'uKsiDKNT  (Dk.  Frr/Aiinitt)N)  showed  a  uU'rine  sarcoiim 
ifiiioved  from  a  ))atii'nt  agcil  ."»!  vi-ai-s.  Thcri'  liad  never 
been  any  menstrual  abnormality,  and  the  menopause  occurred 
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between  45  and  46  years  of  age  without  incident.  Five 
months  before  operation  the  patient  developed  uterine 
haemorrhage,  which  came  on  irregularly  and  frequently,  and 
for  five  weeks  had  been  continuous ;  the  only  other  symptoms 
were  due  to  pressure  of  the  tumour  in  the  pelvis.  On  ex- 
amination a  symmetrical  tumour  was  found  reaching  nearly 
to  the  umbilicus,  and  suggesting  fibroid  of  the  uterus.  Total 
hysterectomy  was  done.  On  opening  the  uterus  the  cavity 
contained  a  pure  white  lobulated  mass,  brain-like  in  con- 
sistence, the  centre  of  which  contained  blood-clot.  Micro- 
scopically the  tumour  was  a  round-celled  sarcoma. 

The  President  referred  to  another  case  of  fibro-sarcoma  re- 
moved from  a  girl  aged  27  years.  Both  tumours  were  cystic. 
It  was  not  possible  in  either  case  to  diagnose  sarcoma  as 
distinct  from  fibroid  before  removal,  though  at  operation  the 
probability  was  suggested  by  the  softness  of  the  tumour  in 
the  case  shown  and  by  the  impossibility  of  enucleation  in 
the  other  case. 
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Section  of  Pathology. 
Friday,  Februanj  18,  1916. 

Spontaneous  Tuberculosis  in  a  Rabbit. 

Professor  Mettam  showed  a  specimen  of  above. 

The  subject  was  a  buck  Belgian  hare-rabbit  kept  for  stud 
purposes  in  the  laboratory.  It  had  been  in  the  stock  of 
animals  for  more  than  twelve  mouths,  and  had  greatly  im- 
proved the  breed  of  rabbits  used  for  experimental  purposes. 
During  the  whole  of  this  time  he  had  not  been  exposed  to  in- 
fection ;  he  was  in  isolation  save  when  with  the  does.  During 
the  whole  of  the  time  the  animal  was  in  the  lalwratory 
hutches  lie  was  in  normal  liealth  until  he  had  an  injury  to 
the  scrotum,  which  had  apparently  been  wounded,  and  looked 
gangrenous.  The  part  was  treated  vigorously,  and  healed 
without  leaving  any  bad  effects.  Some  time  afterwards  he 
was  found  to  have  lost  condition ;  he  was  thin  and  had  lost 
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vigour;  indeed  he  was  very  weak,  and  moved  cautiously  and 
slowly,  and  was  inclined  to  fall  over.  He  had  developed  a 
bad  attack  of  auricular  acariasis,  the  auditory  canal  on  both 
sides  being  blocked  with  inspissated  pus,  desquamated 
epithelium  and  numerous  acari.  (Psoroptes  communis  var. 
cuniculi.)  Shortly  afterwards  he  died.  At  the  post-mortem 
examination  both  lungs  contained  numerous  tubercle-like 
lesions,  mostly  the  size  of  a  pin's  head,  some  smaller,  other 
larger  by  confluence,  firm  in  consistency,  white  in  colour.  The 
lesions  were  most  numerous  in  the  posterior  and  middle  lobes 
of  the  lungs,  they  were  fewer  in  the  anterior  lobes,  in  which 
were  fairly  wide  areas  with  no  obvious  lesions.  No  visible 
lesions  were  to  be  observed  in  the  liver,  which  appeared 
smaller  than  usual,  pale  and  thin.  Both  kidneys  were 
afifected,  the  lesions  appearing  as  small  whitish  specks,  chiefly 
in  the  cortex  of  the  organ,  but  in  the  left  kidney  one  was 
observed  also  in  the  medulla.  The  lesions  were  more 
numerous  in  the  left  kidney  than  in  the  right,  no  lesions  were 
found  elsewhere  in  the  internal  organs.  The  body  was  very 
thin,  practically  all  the  fat  had  disappeared.  A  few  hydatids 
C.  pisiformis  occurred  in  the  peritoneum.  Smears  made 
from  the  lung  lesions  revealed  the  presence  of  numerous  acid 
fast  bacteria.  The  bacilli  also  stain  by  the  Gram  method, 
though  somewhat  readily  decoloured  if  the  spirit  be  pushed 
too  far.  The  organisms  were  granular.  The  bacilli  from  the 
lung  lesions  when  first  stained  by  the  Ziehl  Neelsen  method 
and  then  by  Gram's  method  showed  deeply  staining  granules 
which  appeared  to  be  broader  than  the  bacilli.  The  best 
marked  granules  were  at  the  ends,  but  others  occurred  along 
the  length  of  the  bacilli.  In  some  cases  the  bacilli  resemble 
streptococci,  and  appear  as  if  fonned  of  a  row  of  cocci.  The 
bacilli  may  be  more  or  less  straight  or  curved,  and  they  varied 
in  length.  They  were  not  only  acid  fast,  but  they  also 
resisted  decolourisation  by  alcohol. 

Examination  of  the  ears  showed  that  the  auditoi^  passages 
contained  an  accumulation  of  inspissated  pus  of  whit«  colour. 
In  the  pus  were  numerous  acid  fast  organisms,  aj^parently 
the  acid  fast  organisms  already  recognised  as  occurring  in 
car  wax.  These  organisms  were  longer  than  those  present  in 
the  hmg,  and  some  appear  thicker,  some  are  long  and  flexuous 
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and  swollen  at  one  end,  and  there  occurred  in  others  a  sug- 
gestion of  branching.  The  organisms  are  granular.  The 
lung  lesions  were  mostly  of  some  age,  necrotic  or  caseous, 
sometimes  undergoing  calcification.  It  was  almost  impossible 
to  make  out,  in  many  cases,  the  structure  of  the  parts,  a 
few  cells,  mainly  mononuclear,  were  on  the  edges,  and  some 
had  penetrated  a  short  distance  into  the  lesion.  Giant 
cells  were  few  and  must  have  been  destroyed;  those  seen 
were  at  the  periphery  of  the  lesion.  Numerous  bacilli  were 
found  in  the  lesions.  The  lesion  in  the  lungs  were  formed  of 
epithelioid  cells  of  endothelial  origin,  large  mononucleated 
cells  with  abundance  of  protoplasm  around  the  nucleus.  Many 
eosinophile  cells  were  present,  and  at  the  periphery  there 
were  lymphocytes.  Giant  cells  were  few  and  inconspicuous. 
Near  to  the  lesions  the  lung  parenchyma  was  in  a  state  of 
broncho  pneumonia,  and  in  the  exudate  acid  fast  bacteria 
were  observed  in  the  interior  of  the  leucocytes.  Lesions  were 
present  in  the  liver,  they  are  microscopic  and  very  recent, 
a  generalisation  apparently  having  taken  place.  The  lesions 
in  the  kidney  approximated  in  age  to  those  of  the  lungs,  and 
they  also  contained  acid  fast  organisms.  At  the  first  post- 
niorteni,  examination  cultures  were  made  upon  horse  blood 
serum,  ox  blood  serum,  and  upon  ordinary  agar,  and  a  portion 
of  one  lung  was  broken  down  in  a  sterile  mortar  with  normal 
saline  and  inoculated  into  the  peritoneum  of  a  rabbit,  and 
subcutaneously  into  the  thigh  of  a  guinea-pig.  The  rabbit 
was  destroyed  by  chloroform  seventeen  days  later  and  a  pust- 
morteni  examination  made  immediately.  There  was  a  small 
quantity  of  Huid  in  the  peritoneum.  The  spleen  was  en- 
larged, granular,  turgescent  as  in  early  experimental  tuber- 
culosis. In  smears  a  few  acid  fast  organisms  were  found. 
The  mesenteric  lymph  gland  was  enlarged  and  very  juicy, 
it  contained  a  few  acid  fast  bacteria.  There  were  no  naked 
eye  lesions  in  the  gland.  In  the  ciecum  and  in  the  largo 
colon  remarkable  lesions  occurred  in  the  bowel,  doubtless  the 
result  of  the  bowel  wall  being  wounded  and  infeett?d  at  the 
time  of  inoculation.  The  wall  at  the  bowel  was  greatly 
thickened  one-third  inch  tliick,  firm  and  fleshy  in  ai>pearance 
over  an  area  eqiu^l  to  that  of  a  tlorin.  The  nuicous  membrane 
was  not  ulcerated,  nor  were  there  any  signs  of  caseation.     A 
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scraping  from  the  lesion  showed  some  acid  fast  bacilli  present. 
The  other  lesion  was  smaller  in  extent,  but  had  the  same 
general  characters  of  that  just  described.      A  third  lesion 
resembling  a  small  tubercle  also  was  present  in  the  bowel 
wall,   and  contained  a  thick  caseous  pus.       The  liver  was 
cirrhotic,  but  contained  a  few  pin-point  lesions  of  a  whitish 
colour,  and  one  acid  fast  bacillus  was  found  in  a  smear  made 
from  the  organ.     No  lesions  were  obsei-ved  in  either  the  lungs 
or  the  kidneys.     Cultures  were  made  upon  inspissated  blood 
serum  from  the  spleen,  and  an  emulsion  of  the  last  inoculated 
into  the  peritoneum  of  another  rabbit.      A  microscopic  ex- 
amination of  sections  made  from  the  lesions  of  the  experi- 
mental rabbit   (1)  showed  their  tuberculous  nature.     There 
was  a  miliary  tuberculosis  of  the  spleen  and  liver.    The  lesions 
in  the  wall  of  the  intestine  were  also  tuberculous,  they  were 
formed  chiefly  of  an  enormous  aggregation  of   round   cells 
apparently  of  endothelial  origin.     Giant  cells  were  not  seen, 
and  there  wei'e  no  signs  of  caseation  or  true  tubercle  formation. 
Acid  fast  bacilli  were  found  in  the  bowel  lesion.     The  guinea- 
pig  developed  a  tuberculous  ulcer  at  the  site  of  inoculation 
from  which  issued  a  discharge  containing  numerous  acid  fast 
bacilli,    and   the   anterior  crural   lymphatic   glands  were   in- 
volved.     The  ulcer  eventually  healed  and  the  glands  have 
declined  in  size,  and  the  guinea-pig  is  still  living,  six  months 
after  inoculation.     Rabbit  2,  inoculated  with  spleen  enmlsion 
of  the  first  experimental  rabbit,   was  killed  by  chloroform 
asphyxia    120    days    later,   and  a  i)(>st-»iortcm   examination 
made.      The  aninuil  had  lost  condition,  and  was  very  thin. 
There  was  a  small  lesion  on  the  abdominal  wall  at  site  of 
needle  puncture.     No  peritonitis.     Lesions  present  in  both 
kidneys  up  to  a  pea  in  size,  and  situated  esj)ecially  at  the 
poles  of  the  organs.     Lesions  were  present  in  the  cortex  ex- 
tending in  some  cases  into  the  boundai-y  layer.     They  were 
white,  finn,  and  not  typically  caseous.     Acid  fast  bacilli  were 
found  in  the  lesions,  the  organisms  are  short  for  the  most  part 
and  iioii-gninular.     A  few  are  long.     Spleen  swollen,  rounded 
l)orders,  no  naked  eye  tubercles.     Few  whitish  specks  in  the 
hver.     Old  hydatids  attached  to  onientinii.     Minute  tubercles 
in  the  linigs  were  just  visible  to  thr  unkcd  eye.     There  were 
also  iJreseut  lesions  in  the  epididymis  of  both  testes.   Cultures 
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were  marie  from  different  organs  upon  blood  serum.  The 
cultures  in  many  instances  proved  to  be  contaminated,  but 
after  some  trouble  an  uncontaminated  growth  of  an  acid  fast 
bacillus  was  obtained.  This  was  now  in  the  third  generation, 
and  it  is  intended  to  carry  out  an  investigation  of  the 
pathogenic  properties  of  the  organism.  Cultures  up  to  the 
present  had  not  been  abundant,  and  growth  was  slow 
(dysgonic),  but  the  growth  when  removed  by  the  needle  was 
easily  made  into  a  film  on  the  slide.  The  organisms  were 
readily  dissociated  and  did  not  remain  in  clumps  as  in  making 
a  smear  of  growths  of  mamalian  tubercle  bacilli.  In  this 
respect  the  cultures  were  similar  to  the  avian  tubercle  bacil- 
lus but  this  organism  usually  grew  readily  (eugonic),  the 
culture  being  fatty  in  a])pearance  and  white. 


Melanotic  Tumour;  Metastases  in  Lungs,  Liver;  Portal 
Thrombosis  and   Cirrhosis  in   latter. 

Dr.  J.  H.  Pollock  showed  specimens  of  above.  Clinical. — 
Male,  past  middle  life,  of  alcoholic  habits.  Admitted  with 
a  profound  degree  of  ascites.  A  large,  intensely  black,  freely 
movable  tumour  was  found  above  right  elbow  joint ;  and  a 
large,  firm  mass  in  the  right  axilla.  There  was  a  history  of 
laceration  of  a  congenital  pigmented  mole  by  a  nail,  followed 
by  development  of  the  tumour.  Operation  consisted  in  re- 
moval of  primary  tumour  and  axillary  metastases.  Death 
occurred  within  two  or  three  months.  Autopsy. — Small  pig- 
mented metastases  were  found  throughout  lungs  and  liver,  an 
organised  thrombus  was  found  almost  completely  obliterating 
the  portal  vein,  throughout  its  entire  length  from  transverse 
fissure  above  to  the  head  of  the  pancreas  below.  Polylobular 
cirrhosis  was  marked.  Histology. — Structure  of  metastases 
in  lungs  and  liver  approached  to  a  aveolar  type.  Dr.  Pollock 
said  it  was  probable  that  the  portal  thrombus  had  been  pro- 
duced by  the  cirrhosis  compressing  branches  of  the  portal 
vein,  and  thus  causing  progressive  stagnation  in  main  trunk. 
Metastases  in  viscera  were  of  such  a  size  as  to  suggest  a  dis- 
semination consequent  upon  opening  up  of  axillary  blood 
spaces  during  operation. 
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Section  of  Obstetrics. 
Friday,  March  24,  1916. 

Myomata  from  a  Case  of  Ca'sarean  Myomectomy. 

Dr.  Gibson  showed  a  specimen  of  above.  The  patient  was 
first  seen  nearly  four  years  ago,  when  she  was  thirty-two 
years  of  age,  and  had  been  man-ied  for  nearly  a  year.  She 
was  in  very  good  health,  and  was  not  in  any  way  incon- 
venienced by  the  condition  of  her  uterus.  She  menstruated 
regularly,  and  there  was  no  discomfort  or  pain.  She  did 
not  wish  to  undergo  an  operation  if  she  could  become 
pregnant  without  doing  so.  The  largest  tumour,  which 
was  then  about  the  size  of  an  apple,  was  situated  ap- 
parently in  the  layers  of  the  left  broad  ligament  and  was 
attached  to  the  supra-vaginal  portion  of  the  cervix.  It 
was  consequently  pointed  out  to  her  that  there  might 
be  trouble  during  labour  if  she  did  become  pregnant, 
and  removal  of  the  tumours  was  recommended.  The  opera- 
tion was  declined  when  she  understood  that  there  was  no 
reason  to  believe  that  she  could  not  become  pregnant.  She 
returned  within  a  year  for  her  confinement.  The  fibroid  in 
the  pelvis  did  not  then  seem  'much  larger,  and  it  was  distinctly 
softer.  It  was  possible  to  push  it  well  out  of  the  way,  and 
to  feel  the  presenting  part  of  the  foetus,  which  was  the  breach. 
She  was  anxious  to  avoid  an  operation,  and  the  opinion  was 
formed  that  the  tumour  would  be  pulled  up  during  labour, 
and  that  it  would  be  possible  to  deliver  the  child  alive.  All 
arrangements  were  made  for  a  jmssible  C*sarean  section,  and 
the  patient  was  allowed  to  go  into  labour.  The  labour  pro- 
gressed normally,  and  the  tumour  was  pulled  up  satisfactorily. 
When  the  os  was  nearly  fully  dilated  it  was  jjossible  to  feel 
the  tumour  above  the  brim,  and  tlie  breach  entering.  The 
mother  and  child  were  then  in  good  condition.  About  half 
an  hour  later  the  foetal  heart  could  not  be  heard,  and  examina- 
tion showed  that  the  cord  had  prolapsed  past  the  tumour 
tlirough  a  fully  dilated  cervix.  The  child  was  extracted  at 
once;  there  was  some  difficulty  with  the  fn-tal  head,  but 
not  a  great  deal.    The  ihild  was  dtiid.    Tlu>  patient  promised 
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to  return  for  the  removal  of  the  tumours,  but  did  not  do 
so.  She  returned  six  weeks  ago  for  her  second  confinement. 
The  pelvic  tumour  was  now  the  size  of  a  small  melon,  and 
so  much  in  the  way  that  it  was  not  possible  to  feel  the  pre- 
senting part,  which  was  the  head.  A  Csesarean  section  was 
performed  before  labour  started.  The  child  was  extracted 
alive,  and  the  uterine  incision  closed.  There  was  no  difficulty 
in  removing  the  tumours,  two  of  which,  including  the  largest, 
were  subserous,  the  remainder  being  interstitial.  There  were 
five  tumours  in  all.  There  was  no  more  bleeding  than  if 
the  uterus  was  not  pregnant,  and  the  extent  to  which  the 
uterus  could  be  drawn  up  outside  the  abdominal  incision 
made  the  myomectomy  easier  than  it  generally  is.  The  re- 
moval of  the  largest  tumour  exposed  the  endometrium,  but 
did  not  open  it.  The  cavities  were  closed  with  catgut.  It 
was  intended  to  allow  the  patient  to  deliver  herself  if  she 
should  become  pregnant  again,  and  it  was  submitted  that 
Caesarean  myomectomy  is  the  proper  treatment  for  labour 
obstructed  by  fibroids  when  the  uterine  cavity  is  aseptic. 


Section  of  PATnoLOGY. 

Friday,  March  31,  1916. 

Rewarhs  on  the  value  of  China  Green  for  the  isolation   of 
Typhoid  Bacilli  from  the  Fceces. 

A  PAPER  on  this  subject  was  read  by  the  President,  who  began 
by  referring  to  the  increased  importance  of  the  search  for 
typhoid  in  faeces  not  so  much  for  diagnostic  purpose  as  with 
the  object  of  discovering  bacillus  carriers,  whose  presence 
was  a  source  of  danger  to  our  troops.  Any  niethod  that 
would  facilitate  the  recognition  of  a  small  number  of  typhoid 
bacilli  mixed  with  a  large  number  of  coli  and  other  fsecal 
species  would  be  a  welcome  improvement  in  our  technique. 
An  American  worker.  Churchman,  had  ascertained  the  curious 
fact  that  the  addition  of  gentian  violet  to  nutrient  agar  in 
the  proportion  of  about  1  :  100,000  had,  roughly  speaking,  the 
effect  of   stopping   the   growth   of  gram-positive  organisms, 
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whilst  the  gram  negative  species  developed.  The  effect  of 
about  forty  kinds  of  aniline  dye-stuffs  on  the  growth  of  about 
thirty  species  of  micro-organisms  had  been  systematically 
investigated  in  New  York  by  Krumwiede  and  Pratt,  with 
somewhat  accordant  results.  They  found  that  several  green 
colouring  matters  in  certain  concentrations  checked  the 
growth  of  coli  while  permitting  that  of  typhoid.  The  most 
practical  method  hitherto  suggested  appeared  to  be  that  of 
Browning,  Gilmore  and  Mackie,  who  found  that  brilliant 
green  in  peptone  water  powerfully  suppressed  the  growth  of 
coli  whilst  that  of  typhoid  took  place.  So  far  back  as  1909, 
he  (the  speaker)  had  commenced  experimenting  with  china 
green,  and  had  obtained  favourable  results,  which  he  had 
laid  before  the  British  Medical  Association  at  Belfast.  He 
now  reported  the  results  of  further  experiments.  The  dye 
must  be  used  in  two  ways,  first  as  an  addition  to  agar  for 
direct  plating,  and  secondly,  added  to  broth  or  peptone  water 
as  a  preliminary  enrichment  medium  before  plating  out.  He 
had  found  that  the  addition  of  about  3.5  c.c.  of  xn\jo 
solution  per  100  c.c.  3  per  cent,  agar  kept  back  the  growth 
of  most  of  the  coli,  whilst  it  allowed  typhoid  to  grow.  The 
stain,  however,  showed  a  tendency  to  inhibit  the  growth  of 
typhoid  whilst  encouraging  that  of  the  para-typhoid  group. 
The  preliminarj'  culture  in  peptone  water  containing  0.3  c.c. 
of  a  jo^jy  solution  also  tended  to  depress  the  coli  whilst 
allowing  typhoid  to  grow.  But  so  far  he  had  not  succeeded 
in  obtaining  results  so  satisfactory  as  those  recorded  by 
Browning  with  brilliant  green.  In  his  (the  speaker's)  opinion 
much  depended  on  the  amount  of  organic  matter  present. 
When  the  bacilli  were  added  in  a  medium  rich  in  organic 
matter  (such  as  faeces)  the  dye  exercised  a  much  less  de- 
pressing influence  on  microbic  growth  generally  than  when 
they  were  added  in  the  form  of  broth  cultures.  It  was  not 
always  easy  to  form  correct  conclusions  at  once  as  to  the 
tyf)hodial  nature  of  the  colonies  appearing  on  plates  contain- 
ing the  colouring  matter,  as  colonies  that  at  first  resembled 
typhoid  proved  subsequently  not  to  be  of  that  nature.  Sul)- 
cultures  to  restore  motility,  sugar  and  serum  tests  had  to  hv 
made.  Although  ho  had  not  yet  succeeded  in  obtaining  per- 
fectly satisfactory  results  from  the  use  of  China  green,  eitlicr 
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in  plates  or  as  an  enrichment  method,  he  thought  the  out- 
look sufficiently  favourable  to  justify  him  in  continuing  his 
work  on  the  subject. 

Ahdominal  Tumour. 

Drs.  E.  J.  EowLETTE  and  W.  Boxwell  showed  the 
abdominal  viscera  from  a  woman  aged  62.  She  had  noticed 
her  abdomen  enlarging  for  three  months,  but  had  no  pain  nor 
wasting ;  for  three  weeks  prior  to  her  death  she  had  vomiting 
and  diarrhcea.  The  viscera  showed  the  omentum  occupied 
by  a  tumour-mass  infiltrating  it  in  every  part ;  it  also  infil- 
trated the  mesentery  and  the  peritoneum,  covering  the  right 
lobe  of  the  diaphragm,  and  there  were  small  implantations 
elsewhere  on  the  parietal  peritoneum.  No  primary  seat  of 
carcinoma  could  be  discovered.  There  were  no  secondary 
deposits  elsewhere  in  the  body.  Microscopically  the  tumour 
was  found  to  consist  of  large  flat  cells,  varying  greatly  in 
appearance.  Some  appeared  to  be  actively  phagocytic;  in 
many  the  nucleus  was  in  process  of  division;  no  mitotic 
figures  were  seen.  There  were  many  giant  cells  similar  to 
those  seen  in  giant-cell  sarcoma,  and  there  were  many 
multinuclear  protoplasmic  masses  resembling  syncytical 
masses.  Cell-inclusions  were  present.  The  stroma  was 
scanty;  lymph  spaces  were  well  marked.  Much  of  the 
tissue  of  the  tumour  was  necrotic.  Where  the  tumour  was 
in  contact  muscle-tissue,  as  on  the  intestinal  wall  and  the 
diaphragm,  the  tumour  cells  could  be  seen  infiltrating  be- 
tween the  muscle-bundles.  The  exhibitors  regarded  the 
tumour  as  an  endothelioma  originating  in  her  peritoneum. 

Congenital  Syphilitic  Cirrhosis. 

Dr.  J.  H.  Pollock  demonstrated  a  specimen  of  the  above 
obtained  from  an  infant  of  eleven  months  old,  who  suc- 
cumbed to  an  apparently  primary  hepatitis.  Cellular 
infiltration  of  a  diffuse  nature,  together  with  gumma- 
tous formations,  were  present.  This  histology  was  tj'pical, 
and  spirochaetes  were  demonstrable  by  Levaditi's  nietliod. 
He  thought  it  was  possibly  unusual  to  see  a  liver  in  this 
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precise  condition,  as  such  cases  usually  either  died  during 
intra-uterine  life  or  survived  sufi&ciently  long  for  fibrotic 
changes  to  occur. 

He  also  showed  a  specimen  of  testicular  gumma  and  a 
preparation  of  spleen  from  a  macerated  foetus,  exhibiting 
Spirochcete  pallida  in  extreme  numbers. 

Doubtful  Case  of  Paratyphoid  A. 

Dr.  G.  E.  Nesbitt  showed  the  kidneys  and  portion  of  small 
intestine  from  a  case  with  puzzling  clinical  symptoms.  The 
patient,  a  girl  of  15,  was  admitted  to  hospital  as  nephritis, 
the  urine  containing  0.4  per  cent,  of  albumen,  and  half  the 
normal  output  of  urea.  The  arteries  were  distinctly 
hardened,  the  aortic  second  sound  accentuated  and  the  blood 
pressure  raised.  She  complained  of  occasional  abdominal 
pain,  for  which  no  satisfactory  explanation  was  apparent. 
She  had  no  fever.  On  the  tenth  day  after  admission,  she  had 
a  sudden  large  haemorrhage  from  the  bowel.  The  abdominal 
pain  became  acute,  and  she  vomited  frequently.  As  these 
symptoms  persisted  for  two  days  without  improvement  lapar- 
otomy was  performed.  The  abdomen  was  found  to  be  normal, 
with  the  exception  of  the  lower  end  of  the  ileum,  which  was 
studded  with  haemorrhagic  areas  running  for  the  most  part 
in  a  transverse  direction.  The  appearance  was  somewhat 
suggestive  of  typhoid,  and  the  same  day  the  blood  was  ex- 
amined, with  a  positive  reaction ,  lor  Ti.  Paratyjyhosus  A.  in  dilu- 
tion 1  :80.  Two  days  later  the  child  died.  A  limited  autopsy 
was  performed.  The  abdomen  contained  pus,  due  to  two  small 
perforations.  The  lower  end  of  the  ileum  showed  numerous 
small  circular  ulcers  of  various  depths.  Peyer's  patches  were 
not  affected,  nor  were  the  mesenteric  glands  or  spleen  en- 
larged. The  colon  and  caecimi  were  free.  The  left  kidney 
was  large  and  granular,  with  large  adherent  capsule. 
The  right  was  congenitally  small,  about  the  size  of  a  walnut. 
The  clinical  history  and  pathological  findings  seemed  to  be 
opposed  to  n  diagnosis  of  paratyphoid,  luit  in  the  absence  of 
complete  bacteriological  investigation  no  drfinitc  opinion 
could  be  expressed. 


Abstracts.  283 

Section  of  State  Medicine. 
Friday,  April  14,  1016. 

The  Winter  of  1915-1916. 

Sir  Jonx  ]\Ioore,  D.P.H.,  read  a  paper,  illustrated  by 
lantern  slides  and  by  copious  statistics,  bearing  on  many  un- 
usual features  in  the  weather  of  the  past  winter.  It  has  been 
characterised  by  a  very  cold  November;  a  stormy,  wet,  and 
open  December ;  a  stormy  and  exceptionally  warm  January ; 
a  cold,  windy  and  rainy  February ;  and  a  very  cold  and  snowy 
March. 

The  rainfall  of  the  six  months  ended  March  31,  1916,  was, 
in  Dublin,  21.711  inches  on  120  days,  compared  with  an 
average  of  13.970  inches  on  102  days.  In  other  words,  the 
rainfall  exceeded  the  average  by  55  per  cent.,  and  the  rain- 
days  by  nearly  12  per  cent.  The  large  rainfall  of  November 
is  accounted  for  by  the  downpour  which  accompanied  the 
tempest  of  the  11th  and  12th,  during  which  2.537  inches  fell 
in  Dublin.  The  warai  January  was  rainy  in  the  south  and 
west  of  Ireland,  but  Dublin  received  only  1.398  inches  of  rain 
compared  with  an  average  of  2.210  inches,  and  the  month 
was  dry  in  the  east  and  south-east  of  England.  The  copious 
precipitation  in  INIarch  came  with  cold  N.E.  winds,  and  con- 
sisted largely  of  hail  and  snow. 

Atmospheric  pressure,  as  observed  in  Dublin,  showed  a 
mean  departure  from  the  normal  for  the  six  months,  October- 
March  inclusive,  of  only  .033  inch  in  defect.  But,  when  the 
months  are  examined  singly,  a  very  unstable  condition  was 
shown. 

The  mean  temperature  record  showed  a  similar  smooth- 
ing of  the  monthly  discrepancies,  for  the  mean  of  the  whole 
six  months  was  43.4°,  or  a  departure  from  the  average  of 
only  0.7°  in  defect;  whereas  November  was  colder  than 
normal  by  5.4°,  and  January  was  warmer  than  normal  by 
6.0°. 
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The  key  to  the  conditions  indicated  a?,  characterising  the 
past  winter  is  to  be  found  in  :  — 

(1)  The  distribution  of  atmospheric  pressure  over  the 

Atlantic  and  Western  Europe. 

(2)  The    resulting    prevalent    winds :     their    force    or 

weakness. 

(3)  The    presence    in    the    atmosphere    of    an    undue 

quantity  of  matter  in  the  form  of  dust — chemical 

or  otherwise. 
The  harmful  effect  on  human  life  of  the  bitter  cold  of 
February  and  ]\Iarch  was  shown  by  the  increased  mortality 
from  diseases  of  the  respiratory  system,  and  especially  from 
pneumonia  in  Dublin  during  those  months  when  compared 
with  January.  Fourteen  weeks  of  the  year,  1910,  were  com- 
pleted on  April  8.  In  the  first  seven  weeks,  the  registered 
deaths  from  pneumonia  numbered  70,  and  those  from  other 
diseases  of  the  organs  of  respiration  113.  In  the  second 
seven  weeks  the  corresponding  numbers  were  133  and  235 
respectively.  In  the  case  of  pneumonia  the  increase  was 
no  per  cent.,  in  that  of  other  respiratory  affections  it  was 
108  per  cent. 
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